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‘PREFACE 


‘| published in the Journal of the Royal — А 
of Bengal, Letters, in the years 1935 and. 190 d 
following five papers ;— . $i 

(i) Some Astronomical References бош "x. v 
bharata and their Significance in Vol il , No. 10. 


(ii) Bhàrata-Battle Traditions. Published 
(iii) Solstice Days in Vedic Literature. in | 

(iv) Madhu-vidya or the Science of Spring. Vol. IV, 
(v) When Indra became Maghavan. Nos. 15-18 


The last four of theabove.paipers were kindly communi- 


‘cated to the Royal Asiatic Society of Bengal by Prof. 


M. N. Saha, F.R.S., whe,had found in these papers methods 
and results in Ancient Indian Chronology which deserved 
encouragement. It was at his suggestion that I submitted 
to the authorities of the Calcutta Universify, in a letter 
dated the 23rd August, 1939, a scheme for publication of a 
research work on Indian Chronology. The University very 
kindly sanctioned my scheme jp their Minutes of the Syndi- 
“cate, dated the 30th September, 1939, aud appointed Mr. 
Nirmalchandra Lahiri, M.A., to assistgme in my research 
work. Under the very favourable conditions thus created 
by the University I took up work under the scheme from 
Nov., 1939, which was finished by July, 1941 in the form 
of the present work named ''Ancient Indian Chronology.”’ 
"The five papers mentioned above formed the nucleus of 
ihe present work. The last four of the above-named papers 
were noticed in the famous British Science Journal, 
“Nature” in Vol. 14$, Jan., 6, 1940, in the Section of 


*"Research Items," under the caption, ‘‘Some Indian 


олио» on the light of Astronómical Evidence" which is 
quoted at the end of this work. =“ * 
I have carried on the researches embodied іп tbe present 


- work in the spirit of a sincere tryth seeker. If I have been 
led by any bias my critics will kindly correct me and point 
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out the same to me. I have not besitated ta reject some 
of my former findings when further study and new light. 
received therefrom justified such action. I trust my work 
will be continued by*other Indian researchers in the same 
line in future. ' 

I have to acknowledge my indebtedness to the works 
of the late Prof. Jacobi’, Tilak? and Diksita? on Vedic 
Chronology. To the works of Tilak and Diksita I am 
indebted for many references from the Vedas, but in many 
cases my interpretation has been different from theirs. 

I have also to acknowledge with thanks the sympathy 
and help with which I was received by Mm. Vidhuéekhara ` 
Sástri, late Asutosh Professor of Sanskrit, Calcutta Univer- 
sity and his colleague Mm. Sitarama Sastri, whenever I 
approached them as to the correct interpretation of Vedic 
passages. To Prof. Dr. М. N. Saha, F.R.S., I am indebted 
for constant 'encouragement and help in the matter of 
making many books accessible to me and for many helpful 
discusssions and criticisms. I have to express my thanks to 
the authorities of the Calcufta University, and specially to. 
Dr. Syamaprasad Mookerjee, M.A.. B.L., D. Litt., Bar.-at- 
Law, M.L.A., late'President of the Ска! of Розі- 
Graduate ifenohing in Arts, for creating this facility for me 
to carry on my researches. 

Finally 1 have to pay my tribute of respect to the 
memory of the late Sir Asutosh Mookerjee, the inspirer 
and organiser of research studies at the Calcutta University, 
and of the late Maharaja Sir .Manindrachandra Nandi, 
K.C.2.E., of Cossimbazar, the donor of the fund created 
for Research work in Indian “Astronomy, «гош which was 
met the major expenses in carrying out the researches. 


Calcutta, October, 1947. РЄ. “Винир 


і “Qn the Date of the Rgveda’ ‘—Indian Antiquary, Vox, pp- 154- ам. 
* “The Orion" by B. G. Tilak, Poena. 
5^ wreita eft by S. B. Diksita, Poons. | wet me 1 








INTRODUCTION 


The word * chronology * meant apparent dating only, 
from the 16th century of thg Christian era. The word has 
now come to mean * thé science of computing and 
adjusting time and periods of time, and also of recording 
and arranging events in order of time; it means com- 
putation of time and assignation of events to their correct 
dates," > In the present work, ij is the science of 
Astronomy alone that has been brought into requisition in 
ascertaining the dates of past history of the Hindus, both 
of the Vedic and of later times. The data for dates 
arrived at from 4170 B.C. to 625 B.C.. have been. 
derived from the sources which are either of the Vedic or 
post-Vedic Sanskrit literature. In the section on the 
Indian eras, they have been,derived chiefly from the 
archaeological sources. 

Now, chronology is based on the ingerpretation that we 
may put to any statement which is derived either from the 
literary or epigraphic sources. Whether the interpreta- 
tions accepted in tbe present work are justifiable, is a 
point that is to be decided by the author's csitics, So far 
as he is concerned he has this satisfaction that he could 
not find any better interpretations than what he has 
accepted of the astronomical references which he could 
discover and *use for thee present work. It is made up of 
the following sections, viz., the Date of Bharata Battle, 
the Vedic Antiquity, Bráhmana" Chronology, and on the 
Indian Eras. It has not been possible to ascertain any 
dates from any other Sraula Sütras excepting those of 


ЕУ 
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cw . ку», 1 The New English Dictionary. 
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Ваодһауара, Katyayana and Apastamba. * The Grhya 
Sütras do not present any new indication of dates. ° 

The results of the findings may be briefly stated thus :— 
The date of the Bharata Battle has been proved to have 
been the year 2449 B.C., so fare as evidences can be 
discovered from the Sanskrit literature, no other date for 
the event is now possible. The antiquity of the Rgveda as 
shown in the chapters of the -book extend from 4000 B.C. 
to perhaps 2450 B.C. Тһе Atharva Veda indications also 
point to dates from 4000 B.C. to about 2850 В. D. u.s 
the time of Janamejaya’ Pariksita, while the different 
sections of the Yajur-veda show a range of dates beginning 
from about 2450 B.C. 

As to the Brahmanas and Srauta Sutras, they are books 
on rituals -only and as such they cannot belong to the 
same antiquity as the Vedas themselves, more specially the 
Rg-veda. The range of dates obtained for this type of 


works extends from about 1625 B.C. to about 630 B. OQ, Sq" 


far as my studies go, the Yajurveda itself is more or less a 
Brahmana or a work on rituals. The Brahmanas as a 
rule record the traditional days for beginning the sacrifices 
which indicate the earliest date of about 3550 B.C. Such 
statements, however, cannot give us the dates of the 
Brühmanas which record them. | 

The Srauta Sütras generally are crude followers of 
earlier rules as to the beginning of the year, the same 
remarks are applicable to all the Grhya Sütras. The 
Jyautisa Vedángas indicate a date of about 1400 B.C. In 
the section of the Indian Eras, it has been shown that the 
Buddha's Nirvana era sbhodld be dated*at 644 B.C., if the 
eclipses spoken of in the 6amyukla- Nikaya can be held as 
real events bappeningsin the Buddha’s life time. It has 


also been shown that the zero year of the early Kbarosthi 


inscriptions, should be taken as the year 305 B.C., the era 
itself may be called that "of Selukus Nikator; the zero year 


қ. 
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of the later Kharosthi A rare or of Kaniska'$ era was 
80 A.D. ; while of the current Saka ега the Zero year is 11-18 
А.О. It has been shown in the chapter on the Samvat or 
Malava era, that it was started from 57 B. C.» which is 
reckoned as the year 1 of this era. An attempt has been 
made to show why the years of this era are called Krta 
years. The Zero year of tke Gupta era should definitely 
be taken as the year 319 AfD. or 319-20 A.D., ог the 
Saka year 241 as recorded by  Alberüni. The date of 
Kalidasa has been ascertained as „the middle of the sixth 
century of the Christian efa. The .modern Ramdyana may 
be dated about a hundred years earlier than the time of 
Kālidāsa. .. > 
One point that I specially want to emphasise is this :— 
The date of a book may be much later than the date of an 
event which it records. The Rama story is certainly much 
. older than the time of the Pandavas, but the modern work 
Ramayana cannot be dated indie than about 450 A.D. 
The date of the Bharata Battle is 2149 B.C., but the book, 
the present Mahābhārata must be dated s oni 400-300 B.C. 
The Vedic antiquity runs up to 4000 B.C., but the date 
when the Rgveda was written in the form in which we get 
it now, must be dated much later. To ascertain this later 
date is perhaps not possible. The points to be settled are 
(1) When did the present highly scientific Indian alphabet 
come into being? (2) What alphabet was in use amongst the 
Hindus for recording their Vedic songs and other literature? 
(3) What were the earliest vocal forms of the words used 
in the Vedas? * We .therefere conclude that the antiquity 
of the Vedic culture is one thing while the date of the 
present Rgveda is another, the date ‘of the Bharata Battle 
is one thing while the date of the modefa Mahābhārata is 
another, the date of Rama or the Rama story is one thing 
while the date of the modern Ramayana, is another. The 
present work has thus principally aimed at ascertaining 


B—1408B 
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the dates of the events and of cultufal traditions, but it is 
hoped that the findings in some cases have led to the year 
of the books concerned. 

As to*the anjiquity of the Indian scientific alphabet, it 
can betraced to Yàska's Nirukta and to the Grammar of 
Panini. Yaska and Panini are"*names of rsis in the 
Baudháyana Srafita  Sütra. «If the date from recorded 
tradition for this work can be correctly assumed as about 900 
B.C., the dates of the lexicon maker and of the grammarian 
would be about 1000 В.С. If, however, the date of the 
Baudháyana needs a loweting ЬУ about 350 years, there 
would be corregponding lowering of the dates of Panini 
and Yaska. i 

Of the dates ascertained, the following dates, , viz., 
(a) 3928 B.C., 26th of July, for the solar eclipse as spoken 
of in the Feg-veda and (b) 2419 B.C., for the year of the 
Bharata battle do not admit of any raising or lowering 
according to my interpretation of the astronomical references 
on which they are based. * In this range which is practically 
the same as between 4000 B.C. to 2450 B.C., the Rg-veda 
was developed—I mean the süktas or songs were composed 
and transferred to successive generations by word of mouth 
principally. We cannot be sure of the art of writing was 
developed-in this period. Even if we assume that some sort 
of writing was invented in this period, the alphabet used 
could not be the same as the most scientific Indian alphabet 
as we have it now.' In all epigraphic evidences from the 
| à Prot. K. C. Chatterjee of the Allahabad University ig of opinion that the 
following rc, viz.,— e е = 

SU. чиет Fq- 
gafa: пазна! 
. тда Ф mpi fag 
| "rH qasan garar: M.X.71, 4. 
" One (man) indeed seeing speech has not seen ber ; another (man) hearing her 
has not heard her; but to another збо delivérs her person as в loving wife well-attired 


presents herself to her husband,"—( Wilson) shows (Poona Orienialist, Vol. T, No. 4, 
р. 47 ff.) that the art of writing was known in Vedic times. | 
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Asokan period up to the mest recent times "it is the same 
alphabet that is used, only the forms of the fetters are 
different ; we have either the Brahmi or the Kharosthi or 
some other forms of the letters. The question naturally 
rises (1) was there the existence .in India of 2 different 
alphabet with different forms before the Brahmi alphabet 
with its forms was invented ? (2) does the modern Indian 
alphabet truly represent thg sounds ofe the original Vedic 
words ? Аз for instance, We now read чн as 
Rksamam, ЖТ Ңң as Hàstram etc. The question raised 
can be ascertained only by epigraphic evidences that may 
be discovered in future. « © 


Date of the Bharata Battle and ihe Vedtc A ntiquity 


It has been said above that the Rgveda assumed its 
modern size from about the year 2450 B.C., time of the 
Pandavas. It is known to all Vedic scholars that Angirasa 
Krsna was the author of the four süktas or hymns, viz., 
M. VIII, 63; M. X, 42-44 of the Rgveda. In the 
Chandogya Upanisat, we have st that Devakiputra Krsna 
was a pupil of Ghora Angirasa. It appears that the Maha- 
 bbàrata hero Krsna himself, may ргођаЫу Бе the author of 
the above-mentioned four sāktas of the Rgveda. We read in 
the Mahābhārata that the four Sdrigakas who saved them- 
selves from the conflagration of the Khandava forests by their 
prayers to Agni, the god of fire, are named Јатћаті, Drona, 
Sarisrkka and Stambamiira, The same Sürngakas appear 
to be tbe authors of the sükta in the Rg-Veda, M. X, 142. 
-Again 'Turakávaseya' the priest of Janamejaya Parikgita 
was very probably thé son ®f Kayasa. Kavasa* was formerly 
a Stdra by caste but attained the honoured position of a 
Brahmana in life. This Kavasa was the author of the 

! Chandogya Uparifisat, 111, 17. 6, : 


1 Aitareya Bránhmapsa, Ch, 39, 7. 
3 Aitareya Bráhmapa, Cbe8, 1. 
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süktas ог hymn’ in the Rg-Veda,, M. X, 30-34. АЙ. Abed 
considerations lead. us to conclude that the latest portions of 
the Rg-Veda were composed at the time of the Pandavas 
(2449 B.C.), when according to tradition the Vedas were 
subdivided into Rk, Sama ahd Yajus, and the author of 
this division was Vyasa the common ancestor of the 
Kauravas and the Pandavas. The-Atharva Veda, in my 
opinion, records ¢raditions which are as old as of the Rg- 
Veda itself, as may be seen from Chapters VIII, X and XI. 
As this Veda (Atharva) says wat Яй! or ** (һа 
the (southerly) course is, at the Maghās in my time” 
and wa: я uzHuWía «ee us: oftfaa:* or “that man 
prospers well in the kingdom of Pariksita,"" I understand 
that the time indicated is betweén 2449 to 2350 B.C. Thus 
according to the evidences cited above, the Atharva Veda 
also was completed about the time of the Pandavas. 


Vedic Antiquity and the Indus Valley civilisation 


In the Rg-Veda we get the following references to the 
Sisnadevas{: — . 
(a) M. VII, 21, 5:— 
‘ 


а ат ease BAA я ажап alas gum | 
amict aara sre armaansa qw я: и 


'íLefnot the Ràksasas, Indra, do us harm: let not 
the evil spirits do harm to our progeny, most powerful 
Indra; let the sovereign lord (Indra), exert himself (in the 
restraint of) disorderly beings, «o that the unchaste (Sisna- 
devas) may not disturb ош rite." replat net 


(b) М.Х, 99, 3:— * 


я arsiararqeurar яәңечїатчїхча абаа i 
——— За nqrat raTa ! 
! Atbarya Veda, XTX, 7, 2. 
? Ibid, KX, 197, 10 
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" Going to the battle, marching with easy gait, desiring 
the spoil, he set himself to the acquisition of all wealth. 
Invincible, destroying the Phallus-worshippers ( faryzare), 
he won by his prowess whatever wealth (was concealed) 
in the city with hundred gates.’’ (Wilson) 

It appears that tlfese Phállio-soribigostu o were a rich 
people living in large.cities, which were raided by the 
worshippers of Indra and ,other Vedie gods and carried 
away a rich booty. These "Sis$nadevas were probably the 
same who founded the cities of Mohenjodaro and Harappa 
and lived also in the land of the seven rivers (the Punjab). 

In the Mahübhürate again ~ ‘we have many references 
which show that Raksasas, the Asyras and the Aryan 
Hindus had their Kingdoms side by side. In the Vana 
parva or the Book III of the Mahābhārata, Chapters 13-22 
give us a description of the destruction of the Saubha Puri 
by Krsna. This may mean the destruction of a city like 
Mohenjo-daro. I mention the above references with^ which 
I came across in my chronological survey of the Vedas and 
the Mahabharata. They have ,been noticed by others 
before me, but furnish no data for any chronological finding 
by astronomical methods. A 


Date of Rāma or Rāma Story 


In the present work it has been ascertained'that the date 
of the Bhārata battle is 2449 B.C. It may now be asked 
‘fis it possible to find the time of Rama astronomically ?'' 
The answer І have to give is a definite “‘no.’’ If the Puranic 
dynastic lists may at all bè thonght reliable, in the Vayu 
Purana (chapter 88), we have, between Rama and Brhad- 
vala, a reckoning of 28 generations till the Bharata battle, 
and the Matsya Purana (chapter 12) records 14 generations 

only, while the Visnu Purana records 33 generations 


| between Каша апа Brbadvala. It we put any faith in the 
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Vayu list the tinte of Rama Becomes about 700 years prior 
to the date of the Bharata battle, i.^., about 3150 B.C. 

It may be asked why have І not attacked the prqblem 
of finding Rama's time from the horoscope of his birth 
time given jn the modern Ramdyana ? The problem was 
dealt with before ine by Bentley in the year 1825 A.D. and 
his finding is that Rama was born on the 6th of April, е 
961 B.C.'—a result,which is totally unreliable. 

(1) The 12 signs of the Zodiac spoken of in the 
Ramayana in this connection, were not introduced in Indian 
astronomy before 400 A.D. 

(2) Тһе places of exaltation of the planets were settled 
only when the Yavang, astrology came to India of which 
also the date can hardly be prior,&o 400 A.D. 

(3) Bentley's finding also does not give us the positions 
of Jupiter and Mars as stated in the Ramayana reference. 

(4) The Ramayana statement of Ráma's horoscope is 
inconsistent in itself. Five planets cannot be in their places 
of exaltation under the circumstances mentioned therein, 
as the sun cannot be assumed to have been in the sign 
Aries. This ought to be clear to any astrologer of the 
present time. 

(5) Bentley has not established a cycle for the re- 
petition of the celestial positions, or has not even shown 
that his was a unique finding. Even then, as stated 
before, his Gnding is not satisfactory, and admitted as such — 
by himself. 

(6) Further the discovery in India of the seven ‘ planets’ 
could not have taken place withih the truly Vedic period, 
i.e., from 4000 B.C. to 2500 B.C, ss 


б 

1 Bentley's Hindu Astronomy, page 1З. L. D. Swami Kannu Pillai in his work 
'* An Indian Ephemeris,'" pp. “112-120, having assumed that in HRáma's horoscope, the 
sun was in Aries, moon in Taurus, Mars in Capricorn, Jupiter іп Cancer and Batorn 
in Libra, arrived at the year 064 B.C, and the date as March 81 of the year. This 
із also impossible as calculations are*based on the B. Siddhanta. He also believes 
that Ráma's boroscope was unreal. 
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_ In the Vedic time only four of the * planets " were discover- 
ed, vig., the sun, moon, Jupiter and also perhaps Venus. The 
planet айпа was very probably known by the names Vena,’ - 
Vena * or the Daughter of Sun (i.c., 919 zfwer* or чёп“) 
who was married to Moon, and бе Aávins carried her in 
their own car to the groom. At the time of the Bharata 
battle, however, we find shat Saturn*was discovered and 
named but confounded with Jupiter. Mars is called a ‘ cruel 
planet ' but not given a name. Even Mercury is named as 
the ‘‘son of Moon.’’ (vide pages 30-32). When in later 
times ° (i.e., later than #00 A.D*,. probably), the sacrifices 
to the * nine planets’ were institiweed,.the appropriate 
verses selected for offering libations to these * planets ' were 
reas (1) '* "ur ча, ete.'', for the sacrifice to the sun from 
the Rgveda, (2) '' STOUT, etc.'", for the sacrifice to the 
moon and it is sacred to the moon or soma, (3) “ чач 
fea:, etc. ea for Mars, which is sacred to Agni or fire-god, 
(^ S, etc.*', for Mercury, which is also sacred 
to Agni, (5) “ eweqd обат x*iw, сіс.'', for Jupiter which 
is sacred to Jupiter, (6) эү 8 waq, еіс.'', for oblations to 
Venus and this is sacred to Püsan, (7) “ enm eat. etc.'', for 
oblations to saturn, but the re itself is sacred to the Said 
goddess, (8) “ wat afaa, etc.'™', for oblations to the as- 
cending node, and which is sacred to Indra anè (9) '* жа 
waq for the descending node's oblation and is also sacred to 
Indra. It is thus clear that the appropriate rcas for 
oblations to Sun, Moon and, Jupiter only could be found 
from tbe Vedas: as to the rest of the ‘ planets’ éhe 
suitable rcas "for affering oblations to them, could not be 
found out from the same source. 

Thus in the truly Vedic period pude is no evidence 
forthcoming which would show that the * planets Mercury, 
Mars, Saturn and the Moon's nodes were discovered.' Late 


- 
- * 
ìi М.1ї,14,2. з M. X. 8-23, I. 3 M.I, 116, 17. 
4 Х, 47, 8-13. 5 Matsys Рогара, Chapter, 98 
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Mr. 5. B. Dikshita's finding on this point is also the same 
as mine and the reader is referred to his great work areata 
зата, pp. 63-06, (lst Edn.). 

Hence*the conclusion is inevitable that whet we meet 
with a statement like the above as fo the horoscope of the 
birth time of Rama or of Krsna, we can never believe it. 
It is a mere waste* of energy to try to find the date of birth 
of Rima or of Krsna from "such a statement, which is 
tantamount to saying that ** whenever a great man is born 
four or five planets must be in their exalted positions." In 
scientific Chronology such* '' poeté-astrological effusions '' 
cannot have any place. 

If we want to find the time” of Rama or of Krsna, we 
have to depend on a well established date of the Bharata 
battle, and then from Purünic or other evidences try to find 
these times. We have already said that if the Ритйтис 
dynastic list can be believed, the time of Rama should be 


about 3150 B.C. 
Date of Krsna's Birth AES 


Similarly if we believe in the statement that Krsna was 
born on the last quarter of Srávana, on which the moon 
was conjoined with the Rohini (Aldebaran), ' then using 
the furthef condition that the Bharata battle was fought in 
2449 B.C., we can show that Krsna was born on J uly 21, 
2501 B. C. For on this day at G.M. N. or 5-8 Р.м. 


Knruksetra mean time :— А 
Меп Sun=98°21'49" Thus— Ў 
» Moon=359°51'16" . i | 

Lunar Perigee = 222°31/53" | Apparent Sun=96°23! 

A. —— * Moon = 4°50! 
Sun's Apogee = 26°10’ 48" 
Bun's eccentricity =. "01834012 Aldebaran =7°33/ 

^ 


a аа баа байый а 
gas, w А эги этїї eft; чац п 
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, he moon Was conjoined with Aldebaran about 10-34 P.M. 
Kuruksetra mean time, the moon had a south latitude 
2930' and Aldebaran's south latitude was 5°28’. The moon 
and Aldebaran were separated by about 3° only. Thus at 
midnight tbe conjunctiog of Moon with Коһёрї (Aldebaran), 
was a beautiful phenomenón to observe. 

If, however, we pin any faith in the following statement 
as to the horoscope of Krsna’s birth-time as it is given in 
a work on Jyotisa (Astrology) named @artfaraa :— 


эчеп: wines: ae up ати) sta: | 
faequifayg emere YNTER: и 

Абтя: anase quiet EDS, ж | 
xilerrfirqeestemmemgerí: чё ABT AA и 

'" In the places of exaltation were the moon, Mars. 
Mercury and Saturn, the ascendant was in the sign 
Taurus and Jupiter was in the place called labha*(1.e., aa, 
the eleventh house, the sign Pisces); in the signs Leo, 
Libra and Scorpion were respectively the Sun, Venus and 
tle Node; it was midnight and fhe day of the 8th titht on 
a Wednesday, and the moon's naksatra was Hohini—it was 
at this instant that the lotus-eyed регѕой named Srikrsna 
was born, and that. was the great Brahman itself." — We 
readily recognise that this statement was a pure invention by 
an astrologer of times much later than 400 A.D.* 

Bentley attempted a solution of this problem of finding 
date of Krsna's birth from the above data and was led to the 
date 7th August, GOO A.D.' But here as in the case 
of Ràma's horoscope, he did not find the astronomieal 
cycle in which this position of planets and the day of the 
week repeat themselves. & 

First of all there can be no question of the existence 
of the 12 signs of the Zodiac in Krsna's time, secondly, 
the reckoning of the days of the week did not come into vogue 


' B 
1 Bentley's Hindu Astronomy, page, 91. 
C—1408B 
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in India much before 484 ^l D.'- Thirdly the assignment of 
the houses of exaltation to the different planets cannot be 
prior to 400 A.D. "The statements of the type quoted above 
are pure astrological concoctions, having absolutely no 
chronological bearing. 


Vedic Ritual Literature 


On this head we have (1) he Brahmanas, (2) the Srauta 
Sütras, (3) Grhya Sütras and (4) the Vedämgas. These 
works cannot be of the same antiquity as the Vedas. 

As to the Brahmanas,*they ацпозё all were completed 
after the time of J anaméjaya Püriksita, without. any shade 
of doubt; the* Aifareya,? Šatapatha and the Gopatha’ 
Brabmanas speak of the Aávamcdba sacrifices performed 
by this prince. From what has been shown before Janame- 
jaya Pariksita's time should be about 2413-2389 B.C. as 
Pariksit lived up to the age of 60 years and was crowned 
king, 3б years after the Bharata battle. The oldest 
traditional solstice days as recorded in the Brahmanas 
are such as indicate an antiquity of 3550 B.C., and that the 
Yajurveda was completed about the time of the Pandavas 
i.e., 2449 B. C.'' The oldest tradition about the winter 
solstice day was the full-moon day of Phdlguna, the next 
tradition about the winter solstice day was the new-moon 
day of Magha. In later times the day of full-moon of 
Phülguna came to mean the beginning of spring as in 
the Satapatha and the Taittirtya Brahmanas. The 
date when this was the case has been shown as 756 B.C. 
agthe superior limit. According to the nding in the 
present work, the date of the Jaiminiya Brühmamü has come 
out as about 1625 B.€., the Samkhyayana Brahmana (as- 
distinctly separate from the Kausitaki Brühmana, which npa 


Chapter XXV. on Gupta — Bran Taseription, 

Aitareya Brühmana, 

Satapatha Brühmana, xii ss. i, tw 'eber'a Edn,, р, M 
Gopatha Rrühmana, IT, 5. 


awe = 
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not been broüght ta light yet) as about 1000- B.C. the 
Vedángas about 1400 B.C., the Baudhdyana Sraula Sütras 
as about 900 B.C., the Zoastamba and Kalydyana Srauta 
Sülras about 625 B.C. These will be found detailed in 
Chapters XV to XX. • 

In the present work, it has been shown that the Vedic 
Hindus could find accurately the winter or the summer 
solstice day. For this the observation of the sun's ampli- 
tude at sunrise most probably used to be begun before 
the dawn. With this method came the invariable conco- 
mitant of the observation,of the hgliacal rising of prominent 
stars at the beginning of the different seasons. Thus in 
the earliest Vedic times, the. heliacal risings of the Agvins 
was found as the beginning of spring, and that of the 
Maghüàs as the beginning of the rains.” Some centuries later 
the heliacal rising of X Scorpionis was used as a mark for 
the beginning of the Indian season of Dews (i.e., Hemanta). 
The Jaiminiya and the Tündya Втаһтапаѕ speak of the 
heliacal rising of the Delphinis cluster on the winter solstice 
д&у and the Saémkhayana Brabmana of the heliacal rising 
of Pollux, at the middle of the year or the summer solstice 
day. In the present work I have generally avoided the 
use of statements like —“ Krttikas do not swerve from the 
east' * ог that the Аќоіпѕ were indicative of a direction.‘ 
There are many things to be considered in this connection : 
(1) whether the statements mean the true eastward direction, 
(2) at what altitude did the Aritikds or Asvins show the 
eastward direction. (3) what was the latitude of the 
observer. It ёз of course баву to see that x Tauri the chief 
star of the Kritiküs and a Arietis of the Asvins, had their 


! Chapter XIII. In the reference quoted in his gbapter the method of the 
Brahmana refers directly tothe summer solstice day, on which the geds raised up 
the sun to the highest limit on the meridian. 

3 Vide Chapters IV V. å 

з Satopatha Brühmana, IT, 1, 2, 9. * 

4 Rgveda. M. I. 115, 3.5, 


o m4 
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declinations = Zero, respectively at 3000 B.C. and 2350 B.C. 
very nearly ; but these statements cannot yield a solution 
of the chronological question involved. ji 

In the section of this work on the Indian Eras, the 
main results have been already stated. One point of very 
great importance has been brought to light in the Chapter 
XXV, on the Gugta era. The Indian years before the time of 
Aryabhata I, were generally begun from the winter solstice 
day, but after his time gradually the years came to be 
reckoned from the vernal equinoctial day. In the Gupta 
era, the years were origifiglly of "ausa Sukladt reckoning, 
but after the year, 499 A.D., some year of this era which 
was different iif different localities, began the Сайта Sukla 
reckoning. Thus one year was a '' year of confusion'' in 
Indian calendar which consisted of 15 or 16 lunations. The 
Caitra Suklüdi reckoning was thus a creation of Arya- 
bhata I, and all works which show Caitra Sukladi reckoning 
cannot be dated earlier than 499 A.D. 


Limitations to thee Astronomical Determination 
of Past dates. 


.In finding the date of the Bharata Battle, the data 
evolved from the Mahābhārata were really-—(1) that the 
year in our own times similar in respect of luni-solar-steller 
aspects to the year of the battle, was the year 1929 A.D. 
and (2) that the day on which the sun turned north in the 
year of the battle corresponded in our time to Feb, 19, 
1930 A.D. From these data it was quite possible to arrive 
at the year 2449 B.C. as the year of the battle, but still we 
could not be sure that this was the real year of the battle 
unless there was a tradition to support this finding. From 
a strictly astronomical view point the year arrived at might 
be raised or lowered by one Ór two multiples of the 19 year 
cycle. Here the astropomieal finding got a corroboration 
from a recorded tradition, viz., the Vrddha Garga tradition. 


- 
. 
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Similarly*we coud mot be sure that the antiquity of the 
Vedic culture is to be dated about 4000 B.C., unless we had 
another event of the solar eclipse as described in the 
Rg-Veda—which according to my interpretation bappened in 
3928 B.C., on the 26h July—the sumrher solstice day. 
Here also we have got other traditional evidencea from the 
Vedas (specially from the Atharva-Veda),and also from. our 
calendar on the date for the hoisting of Indra's Flag.’ 

In Chapter XVIII on the time references from the 
Baudhayana Srauta Sūtra, according to the data which I 
could evolve from this work on {ће position of the solstices 
and from the rules for beginning the. Naksatresti, Райса- 
$aradiya, and the Kájasüga sacrifices, the'date has come out 
to have been 887-86 B.C. If the position of the solstices as 
indicated in the work and as understood by me is only 
approximate, the date may be raised or lowered by some 
luni-solar cycle in tropical years. If this work, the Baudhà- 
yana had in addition an account of a solar eclipse on a fixed 
day of the year, we could absolutely fix the date. It was 
thus possible to fix a mean date only, for the time when the 
data evolved were astronomically correct. 

Speaking generally, an astronomically determined past 
date from luni-solar data can hardly be absolutely correct, 
when it is further recalled that there might be errors of 
observation. Lastly we have to settle whether, what we get 
as the date ascertained is to be taken as the date of the work 
or the date of the tradition. Astronomy therefore can only 
give certain landmarks, as rt were, in ancient Indian Chrono- 
logy, some of which shou]d be subjected to critical exanrina- 
tion by epigraphic and other stientific methods that may be 
discovered and applied to test the findings in this work. 


Astronomical Constdnts used 


So far as the astronomical calculations and the findings 
are concerned, I trust that tHpy ate correct to the degree of 
1 Vide Chapter VII, 





xxii ANCIENT INDIAN CHRONOLOGY * 


accuracy aimed at, as in this work the most up-to-date 
astronomical constants have been used throughout. They 
are for the epoch Greenwich mean noon on January 1, 1900 
A.D. and /,stands for Julian centuries elapsed from the 


epoch. Here * . 

L denotes the mean longitude of a planet 

a) I ,, #*ongitude of jts perigee or perihelition 

€ ie , eccentricity’of the orbit 

8 E: , longitude of the ascending node of the 
orbit. 


(a) For the sun's — elemenfs :— 
L = 280°40' 56" 374 1296027 68” 13: + 1” 0898 
w= 2310 13’ 1517 +6189” 036+ 1-630 +0” 0124 
e = 001675104 — 000004180: —0° 0000001268" 
(Newcomb) 
(b) For the moon’s mean elements :— 
a= 283036" 46”74 + 1732564406” 06t + 
| < T” 14t + 0"*0068t° 
w= 334926" 2745 + 14648522 52t — 37” 17T — 0” 0450 * 
0 = 259° 7 40° 16 — 6962911"*23t -- 7" 487 + 0"*008t^ 
(Brown) 
(e) For Jupiter's mean elements : 
L22382 7' 5659 + 10030687" 148t + 1 201860P — = , 
, 0” 005926¢* 
w= 12°49) 1550+ 5795 * 8621 + 3°80258t? — 00123617 
—e=0°04833475 + 0'00016418pt — 0” 0000004676 
= —0`00000000171!° 4 
(Leverrier*and Gaillot) , 
For the mean elements of Mercury, Venus and Mars, 
Newcomb's and Ross's*equations have been “used, while 
those for Saturn, the equations used are of Leverrier and 


байо, The above equations shave been taken from the 
Connaissance Des Temps., pp. XI—XVII. 
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For findidg the apparent places of the вип," only the 
equation of apsis has been applied, and for the apparent 
places of the moon only 4 or 5 of the principal equations 
have been applied generally. In the case of, the solar 
eclipses, the mean plage of the moon has been corrected by a 
maximum of 15 equations. The planetary perturbations 
have not been considered. , А 


Methods of chronology employed 


The methods of chronology ,employed in the present 
work will, I hope, be refdily understood by scholars who are 
interested in this new science. In thts general introduction 
it seems rather out of place'to detail them. These methods - 
have developed in me as the necessity for them was felt. 
Those of my readers who feel any special interest for them, 
will find them fully illustrated throughout this work and I 
would specially refer them to the sections on the Date of 
the Bharata battle and on the Vedic Antiquity. I cannot 

rsuade myself to think that I am the first to discover them. 
outline they are : 

(D Employment of the luni-solar cycles of З, 8, 19, 160 
and 1939 sidereal years' as established in this work. 

(2) Methods of backward calculation of planetary 
elements from Jan. 1, 1900 A.D., G. M. Noon. - 

(3) Method of finding the past time when two selected 
stars had the same right ascension (where possible). 

(4) Method of finding an eclipse of the sun in any past 
age which happened on a given day of the tropical year. The 
eclipse-cycles established ate of ;— 

456, 391, 763 tropical years and others derived from 
them .* * пх 


1 The luni-solar cycles in tropical years will be found in Chapter IX on the 


Solar Eclipse іо the Rg-Veda. 
3 The details have been shown and  ittostréted both in Chapter TX and the 


Appendix III thereto, 
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For finding a solar eclipse near to a past date I have also 
found the following cycles in the way in which the Baby- 
lonian Saros is established in astronomical text books. 

They аге :— 

(1) 18 Julian years-- 10:5 days (the Chaldean Saros.) 
(2) 57 Julian years + 32475 days. 

(3) 307 Julian years + 173 25 days. 

(4) 365 Julian years + 13275 days. 

(5) 1768 Julian years + 338 days. 

In terms of civil days these cycles are respectively of 
6585, 21144, 12305, 133449 and 646100 days. 

These may prove useful to future researchers in chrono- 
logy, besides the ones stated before. | 

For facilitating calculations according to the Indian 
Siddhantas, the following equations true for the Ardha- 
ratrika system, will be found very useful :— 

(a) Sürya Siddhanta Ahargana (from ‘*creation’ ") 

= Julian days + 714401708162. 

(b) Kali Ahargana + 588465 = Julian days. 

(c) Khandakhadyaka Ahargana+ 1964030=Julian days. 

The luni-solar cycles according to the constants of the 
Sarya-siddhanta, the Khandakhadyaka and the Aryabhatiya 
are the following :— ч | 

3, 8, 19, 122, 263, 385 and 648 Indian solar-years. 

Mr. Nirmalchandra Lahiri, M.A., has worked as my 
research assistant during the preparation of this work, under 
the arrangement made by the Calcutta University as detailed 
in the preface. He has revised all my calculations, has 
made independent calculations aécording to my direction 
and has helped me occasionally with valuable suggestions. 

I shall be grateful for any corrections and suggestions 
for the improvement of this work. | 

.. Calcutta : September; 194). — о. SENGUPTA © 
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SPECIAL NOTE TO CHAPTER VI 


In this work in findipg the past dates by the heliacal 
risings of stars at differertt seasons, the author was 
under the impression that the Vedic Hindus were more 
concerned with the beginning of the dawn than with the 
actual heliacal rising ob the star concerned. It is for this 
reason, that it has been assumed.,throughout, that the 
sun’s depression below the „horizon was 18°, when the star 
was observed near the horizon and not at the exact heliacal 
visibility, which might have happened some days earlier. 
On the other hand it may be held that in зрте cases at 
least the actual heliacal visibility itself should have been 


. taken as the basis for the determination of the dates. This 


of course may be conceded. [р the case of the brightest 
Star, viz., Sirius or a Canis Majoris, the correct depression 
of the sun below the horizon at its heliacal visibility should 
be about 10°. The Vedic people were perhaps not so very 
accurate in their observation. Hence in the case of this 
star, the sun's depression below the horizon should be taken 
at 12° and not 10° at its heliacal visibility. This would 
allow for the necessary altitude of the star above the horizon 
at the time of observation so that it might be easily 
recognised. This would also allow for the uncertainty of 
the horizon being clear far observation. 

In view of the above consideration the finding of the 
date of Уашайеуа іп Chapter VI, should be modified. Again 
Vàmadeva's statement that the Rbfhus* should awake since 
12 days have elapsed in their period of sleep in the orb of the 
sun, may or may not be assogiated?with the heliacal rising of 
the Dogstar as spoken of by Dirghatamas. If this association 


is not allowable Vümadeva's date cannot be found on this 
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basis. If this is allowed, it may be assumed that the 
summer solstice day was probably estimated from “the 
correct determination of the winter solstice day. 

It thus becomes necessary to defermine by how many 
days did the estimated summer solstice day, precede the 
actual summer solstice day. It has been shown on page 
108, that at about 2000 B.C.,the sun's northerly course 
lasted for 186 days, while the Vedic people held that the two 
courses -were of equal duration, each having a length of 
183 days. Тһе estimated *ummer,solstice day would be 
З days before the actual summer solstice day. Hence 
Vamadeva's statement of 12 days after the summer solstice 
day as estimated would mean a day 9 days after the summer 
solstice day. Тһе sun's longitude should be taken about 
99° and not 102° as used їп Chapter VI. The sun’s 
depression below the horizon should be 12°, and w, the 
obliquity of the ecliptic at 2100 B.C. = 23?56 15". | 

Hence sun's right азсепзїоп=99°49'52”. the sun's 
declination =23°27'30”. If would follow that :— - 

(1) 4 ZPS = 120°58'9", (2) yYE=68°51'43", (3) the angle 
0=54°17'21”, (4) yO=84°9'24", (5) OL —36928'22". and 
(6) yL=47°40'52" as shown and named in the figure in 
page 87. Sirius's mean longitude for 1931 being 1039?8', the 
increase in the longitude of the star till 1931 becomes 55°27’, 
which shows the date of Vamadeva to be about 2100 B.C, 
This seems to be a result hardly acceptable. Vamadeva in 
the Rgveda, M. IV, 15, in verses 7-10 invokes the fire-god 
Aghi to bless the Kumara Sühgdevya (son,of Sahadeva) 
whose name is Somaka. According to the Puranas, Sahadeva, 
the son of Jarasandha, was killed in the Bharata battle, and 
his son, the grandson* of Jarüsandha was Somadhi, If 
Somaka and Somadhi mean*the same prince, the date of 
Vamadeva should be abeut 2449 B.C., which is the date of 
the Bharata battle according to the finding in this work 
in Chapters I-III. Vamadeva also speaks of the swift 
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ascending ' brilliant emblem of Agni (i.e., Krttikas) as 
stationed on the east of the earth (M. IV. 5, 7). Assuming 
the star Alcyone of the Krttikds was seen at Rajgir (259? N) 
at and at an altitude of about 7930' (or 8° dut to refraction) 
on the prime-vertical, the date comes out as 2444 B.C. At 
this altitude also the swift ascending stage may be admitted. 
It is quite unintelligible, how’ Prof. Prey, from the same 
data assumed that the star was on the prime-vertical at an 
altitude of 30° and thus arrived at the date 1100 B.C. 
(Winternitz's History of Indian Literature, Vol. I, page 298). 
The heliacal visibility "оѓ the star is really i indicated by 
what rsi Dirghatamas says; we may therefore try to 
determine the date of Dirghatamas. It is the tradition of 
N. India, that the cloudy sky persists for 3 days after the 
summer solstice day, the period being called ambutdci or 
cloudy days. We therefore take the following data for the 
heliacal visibility of the Dogstar in Dirghatamas's time :— 
(a) Sun’s longitude -93?, (b) the sun's depression below 
the horizon at the heliacal visibility of the star = 12°, (c) the 


obli liquity of the ecliptic—24?1' for 2900 B.C., (d) the 
lati tude of the station, Kuruksetra —309N.' 


Now the sun's right ascension=93°17’, the sun's 
declination = 23°58'54”. We calculate as before—_ 

(1) /7Р$=121°18'16”, (2) yE=61°58'44%, (3) ZO 
= 51°29’ (4) y02 719417", (5) OL=4199'46" and (6) yL 


"га aa аяма qaa qatan: | 
auge fure Qaae TNE WOW + 
Translation : 


'* May our self-purifying praise, suited to his glory, and accompanied by worship, 
quickly attain to that omniform (Vaidednara) whose swift ascending brilliant (orb) is 


stationed on the east of the earth, to mount, like the зеп, above the immovable 


beasen.'* 

Here in placa of “orb '' as supplied by Wilson, the word should have been 
" emblem " £e, the Kyttikds (Pleiades) wich the regent is the firegod 
Vaidvdnara or Agni. Hence із our ani wat interpretation, whicb is echoed in 


——— Brahmapa, Катја, II, Ob,, 1, 2-3, that the Arttikds do pot awervo 
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= 36°31'21", (7) the increase in the longitude of Sirius till 
1931 = 66°77° nearly. The date arrived at for DirgMatamas 
becomes 2925 В.О. M 

Now the date of the Bhüárata, battle as found in this 
work has been 2449 B.C. This rsi Dirghatamas was a 
contemporary of King Bharata of the lunar race according 
to the Aitareya Brahmang’' Between Bharata and 
Yudhisthira the dynastic list of the lunar race as given in 

the Mahabharata (MBh., Adi, Chapter 95), records 17 reign 

periods of princes of thts dynasty. The interval between 
the dates stated above is 476 years, which divided by 17, 
makes the avérage length of a reign period=28 years. 
Hence the historical method Here corroborates the astronomi- 
cal finding. 

As to the remaining findings in this work on the basis of 
seasonal heliacal risings of stars, perhaps need no modifica- 
tion specially when the stars are ecliptic and also when 
thev are of a magnitude вв than the second. 

1 Aitareya Brahmana, Ch. 39, Khanda 9, 22. м 
. oW" ч ап t meets ёт чта ec nro neg эе 
dufa: eat чап: qfudi sura wérarirrew HOF | 
$^ "By this Aindra great anointing, Dirghatamas, the son of Mamat, bathed the 

King Bharata, the son of Dugyants. By virtue of it Bharata, the боп of Dosyanta, 

conquered tbe wbole world ia all the quarters in his victorious — and also 

performed the Aévamedha sacrifice " 


Cf. also Satopatha Brahmana, Cb. 18, 5, 4, 11.14. Weber's Edn., р. 695. Here 
no mention is made of the priest Dirgbatamas, 


- 
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CHAPTER I 
DATE OF THE BHARATA BATTLE 
Evidence from the Mahabhdrata 


The Bharata battle is now generally believed to have been a 
real pre-historic past event. It is.on this assumption that we 
propose to determine the date of this" battle. Hitherto no epigra- 
pic evidence leading to this date has Ween ebrought to light. 
Consequently we have to rely om our great еріс the Mahābhārata 
and the Purdnas. "The description of the fight can be found only 
in the Mahābhārata while the Puránas definitely indicate that it 
was areal event. In this chapter we rely solely on the Mahabha- 
rata astronomical references. The great epic Mahābhārata has 
had its development into the present form, from its earliest 
nucleus in the form of gathd ndragsamsis, i.c., sagas or songs of 
heroes. In fact the Mahdbhdrata itself is jaya or a tale of victory, 

“also are the Purdnas. The next stage in the development of 
ie Mahabharata was perhaps in the form of һе works Bharata 


dnd the Mahábhárata as we find enumerated in the A caláyana А 


Grhya Sütra (111, 4, 4). The present compilation began from 
about the time of the Maurya emperors. There are imit mention 
of the Buddhist monks and the Buddhists in séveral places.’ 
Again one astronomical statement runs thus :— 

'* First comes the day and then night, the months begin from 


the light half, naksatras begin with Sravand and the seasons with 
winter . ^ F 
* Ё 70 . eres rafe s айч янадан yp 2882 of Adi Parwa: 


Book WII, Cb. 45, St. 30, which runs tbus: fûnen fuer wag- 
qita чп: | Also Book XII, Cb. 218, Stanza @1, etc., contains the Buddhist 
dectrines of rebirth. Asiatic Society Edition ef tbe Mahābhārata, 
2 чт. gå чай faata wares: WAT: ! 
magia wafa waa: miraza: quu S 
Afcamedha, Ch. 44. St. 2 
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In 1931 A.D., the celestial longitude ol Sravand (Altair) was 
300° 48' 9^. According to the modern Stirya Siddhantd, the polar 
longitude of this star ig 280°," while Brahmagupta in his Brdhna- 
sphuta Siddhdnta Quotes its earlier ‘polar longitude as 278°.* 
Hence according to the former work, the star Sravand itself marks 
the first point of the naksatra and according to the latter, the 
naksatra begins at 2° ahead of the star. The Mahabharata stanza 
+  * quoted above shows*that the winter solstitial colure passed through 
the star Altair (Sravaná) itself of through a point 2° ahead of it, as 
the season winter is always taken in Hindu astronomy to begin 
with the winter solstice. "The passage indicates that winter began 
When the sun entered the tgksatra Sgavand. It shows that the 


star Altair had at that, time a celestial longitude of 270° or 268°, 


^ ^ the latter according to the Brghmasphuta Siddhánta. The 
present. longitude of Altair may be taken as 301° nearly. The 
» total Shifting of that solstitial point has now, therefore, been 31°, 


which indicates a lapse of time.— 2252 years. This n eans the 
epoch to bethe year 297 B.C. If we accept Biabmagupta's 

. statement for the position of this star, the date is pushed up to 
441 B.C... Hence there is hardly any doubt that the Mahābhārata 
-began to be compiled in ite modern form from 400 to 300 B.C." 
Before this as we have said already, there were known two books 

> the Bharata and, the Mahdbhdrata as mentioned in the 
A$ealàyana Grhya Sütra.* The great epic, as we have it now, 
has swallowed up both the earlier works, and the oldest strata in 

it ean be fodnd with great difficulty. The present book 1s in itself 

in the most discursive form. Whenever a topic is raised, it is 
dilated in a way which is out of proportion to the real story of the 
Pándava victory, In this way some of the stanzas of the old saga 


| iqa yanma: | ы Ы E 
Sárga Siddhünta, viii, 4. * 
з aatsena: ! А ж 
Bréhmasphuta Siddhanta, Ch. X, 3. 
ON ee, | » 
3 (€f, 6, B. Diksita’s TEE siana, p- 111, ?nd edition. He estimates the 
- | | | 
date at 450 B.C. ° 


© Ugo: абя: a-a үагсн-яутитст-чөйтчт^т тафи i 
A£ralápana Grhya Sütra, Ch. 8, К. 4, Sütra 4. 
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have got displaced from their proper settings, as many details 
came to be woven often uncouthly, into the story. P, = 


The Time Reference from the Mahābhārata ~ 
-> 


We shall now try to set forth some of the,time references as 
found in the present Mahabharata which we understand to be the 
oldest, and which lead to the determination of the year of the 
Bhirata battle. ә. . * 

In these references quoted befow, the days are indicated by the 
position of the moon near a star. No mention of titht is made. 
We shall have the distinct references to the Astakas, Amavdsyas 
(not amdvasyd’ or the peried of moap’s invisibility, and Раитйй- _ 
masis. * 

Naksatras in these references mean most probably single-stars ~ 
or star groups. In later times of the. Vedāäńgas there are indeed 
recognised 27 naksairas of equal space into which the ес с was 
divided, but we do not know the exact point from which this 
division was begun. It is, therefore, safer to take The Waksatras 
to mean stars or star groups in this connection. 

The Mahabharata astronomical references which we are going 
to use for determining the year of the Bharata battle, are casual or. 
incidental statements, and as such do not directly state the time or 
-the position of the equinoxes or the solstices of the year in which 
the event happened. ‘They state firstly the moon s phases near to 
several stars at some of the incidents of the battle and seéondly- 
indicate the day on which the sun reached the winter solstice that 
year. We state them as follows :— в 

(D In the Udyoga Parva or Book V, Ch. 142, the stanza 18 
runs as follows :— 

‘From the seventh day from to day, there will be the period 
of the moon's invisibility ; „ 80 begin tbe battle in that, заек 
presiding deity has been declared te be Indra." 

This is taken from the speech of „Кгвпа to Karna at the end 
of his unsuccessful peace-mission to the Kaurava court. It means 

h 

o wawnnfa («аятатататеп ийан, ` 

dara gmat wet at wre: mazar а S 
Bk. V, Ch, 142, St. 18, 
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that befgre the battle broke ‘out there was a new-moon 
near the star Antares or Jyesthd of which the presiding deity 15 
Indra. As invisibility of the moon was taken to last twc days, 
and only one presiding deity is mentioned, this presiding deity 
Indra, shows the star Jyestha near which happened the new- 
moon. This new-moon marked the beginning of the synodic 
month of Agrahadyana of the year of the battle. 

Again from the &fth case-endjng in ‘saptamat,’ ‘from the 
seventh day from to-day ' shows*that when the speech was made, 
the Astakü or the last quarter of the current month of Karttika 
was just over. At the mean rate the moon takes about 7°5 days 
to pass from Regulus to Afitares. Hence in the latter half of 
© the previous пірі the straight edge of the dichotomised moon was 
probably observed as almost passjng through the star Regulus. 
This formed the basis of this prediction of the coming new-moon. 
The moon's invisibility was thus to begin from the 7th day and 
last till the day following. We further learn that while Krsna 
was negotiating for peace at the Kaurava Court, there was a day 
when the moon neared the naksatra Pusyd (5,],y Cancri) group, 
from Duryodhana's command which was thus expressed — 

* He repeatedly said ‘smarch ye princes, to Kuruksetra : 
today the moon is at Pusyd.""* 

The day on which Krsna addressed Karna was the fourth day 
from that day. 

Hence in the year of the battle, the last quarter of Катка 
took place near the star Regulus and the next new-moon near 
the star Antqres which marked the beginning of the lunar month 
of Agrahüyana. But the battle did not actually begin with this 
new-moon. For on the eve of the first day of the battle Vyasa 
thus speaks to Dhrtarastra :— . 

e (и) ‘‘ Tonight I find the full moon at the Krttikás (Pletades) 
lustreless, the moon became of a fire-like colour in a lotus-hued 
heaven.''? г E 


“з gona À заа gaat Я: qui f 
* M. Bh., Udyoga, 150, 3. 


* aera ият etat Adadi ч тїї | 
qisganda quam тиў п 
M. Bh., Bhigma Parca or BK. Vi, Ch. 2, 23, 
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ode 


If there be*a new.moon at the star Antares, the next full- 
moon cannot be at the star group Pleiades. 
the mon takes exactly 12 days 23 hours or about 13 days to pass 
from the star Antares to Pleiades. The mooh was about 13 days 
old and not full. Vyasa by looking at such agnoon thought the 
night to be Paurnamási. no doubt, but it was of the Anumatt 
type and not of the type Лада, which 
There are other references toeshow that tlfe moon could not be 
full on the eve of the first day of the battle. 

On the fourteenth day of the battle, Jayadratha, Duryo- 
dhana's brother-in-law, was killed at sunset; the fight was 
continued into the nights and at, midnight the Rdksasa hero 


Ghatotkaca was killed. ТЬе contending, armies were thoroughly 


At the mean rate 


was the next night. 


tired and slept under truce о» the battle-field itself.2 The fight- 
ing was resumed when the moon rose sometime before sunrise. 
How and when the fight was resumed are described in the 


following way :— 


(iii) **Just as the sea is raised up and troubled by the rise of 
the moon, so up-raised was the sea of armies by the rise of the 
moon, then began again the battle, O King, of men wishing 
blessed life in the next world for theedestruction of humanity.''? 


As tothe time when the fight was 


statement: 


| Aitareya Brüáhmana, Ch, 32, 10. 


resumed we have the 


at qat didardt агаа шт апе ат чатнатып ат fasitawi alec at *53 


*. «ёа: anay {я агл aiga: | 
aa wafia: faz: дача: wre 
а ud ufz aagana GPa: г 
fester rA cag! RÝRA uot 
am (артат Taser ажы! ga: | 
— Wurefawrreei dae xm ecu 


ем, Bh., Drona, Ch. 186. 


* quip чача: хма: gna | 
тч aAA: d mua чеге: oq ua 
аң: was" ча gata fames 
em тачат questa (44d e 


+ 


М. Bh 


, Drona, Ch. 185. 


, 
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(rc) ** The battle was resumed when only ont-fourth of the 
night was left.''! 

Here ‘one-fourth ' must mean some small part as we Cannot 
think that they could” exactly estimate ‘one-fourth of the night.’ 
Thus the moon rose that night when only a small part of it was 
left, and the description of the moon as it rose was 

(р) ** Then the moon which was like the head of the bull of 
Mahadeva, like the bow of Cupid felly drawn out, and as pleasant 
as the smile of a newly married Wife, slowly began to spread her 
golden rays.''? 

It was a crescent moon with sharp horns like those of a bull, 
that rose sometime before suprise, and was 274 days old. From 
this it is clear that the Bharata battle was not begun on the 
new-moon day spoken of in our reference (i); and on the eve of the 
first day of the battle she was not quite full but about 13 days old. 
As has been said already the night before the first day of the battle 
was a Paurnamasi of the Anumati type—it was not Räkä. 

On the 18th day of the battle, Krsna’s half-brother Valadeva 
was present- at the mace-duel between Duryodhana and Bhima. 
He just returned from a tour of pilgrimage to the holy places. 
His words were :— = : 

(рї) ** Since I started out, to-day is 40 days and 2 more; 1 
went away with the шоор at Pusyá and have returned with the 
moon at Sravana (Altair)' 

Hence on the day of the mace-duel, the moon was near to the 
star Altair, and at the mean rate the moon takes about 18 days 
and 84 hours, to pass from Alcyone to Altair. Owing to the 
moon's unequal motion it is quite possible for her to accomplish 
this journey in 18 days. Hence this passage confirms the state- 
ment made above that on the evt of the first day of the battle 


* е 9 
o fewrrereziurat vrurt qwesuma imu 
А M. Bh., Drona, Ch. 187. 
2 gumagaan 1918999 9994: | 


cna farra ustrex? wfatra: gusce: 


^ owenfémewrer ow 8 freee З. 
чач ялт waa qaem. (|! 


isen 1 
M. Bh., Drona, Ch. 185. 





M. Bh., Salya, Ch. 84, 6. 








pom 
* 
A 





« DATE OF THE Teste BATTLE 7 


the moon was near to the ejar group Krttikas or Aleyone and that _ 
she was about 13 days “old. For— 


From the day of the moon at Pusyà till the day of 

Krasna's speech to Karna . ^ Q0 З days 
From that day till the new-moon at — (Jyesthda) МАРТ 
From the new-moon at: Antares till the moon at the 


Kritikas eee — — 13 zm 
And the fight had nlready lasted Ж: к» ЖУ рз 
Total ... 41 days 


The next day was the last day of the battle and was the 42nd 
day from the day when the army of Duryodhana marched to 
Kuruksetra and Valadeva started out on his tour. 

On the 10th day of the,battle at sunset, Borma, the first 
general of the Kaurava army, fell on his * bed of arrows,’ became 
incapacitated for further participating in the fight and 
expired after 58 days, as soon as it was observed that the sun 
had turned north. Yudhisthira came to the battle*field to see 
Bhisma expire and to perform the last rites. The ZMahabharata 
passage runs thus:— 

(vii) ‘Yudhisthira having lived at the nice city of Hastina- 
pura for fifty nights (after the battle was over), remembered that 
the day of expiration of the chief of the Kauravas (t.e., Bhisma) 
had come. He went out of Hastinapura with a party of priests, 
after having seen (or rather inferred) that the sun had stopped 
from the southerly course, and that the northerly course had 
begun.’"' 

It is clear that special observation of the winter solstice day 
was made in the year of the battle, as Bhisma was to expire as 
soon as it was observed that the sun had turned north. 
Yudhisthira started most likely in the morning from his captal 
to meet Bhisma on the battle-field o After the lapse of 50 nights 

Ф 

* agfa rA: CP WI чагаа: He | 

aad «\<агче we quada: TUR 

ч fedi angers amas: afenfea:" 

em (тетип а! wen ATIA nga * 
M, Bh., не. or BK. X111, СЬ. 167 
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from the evening on which the battle ended he was sure that 
the sun had turned north. Hence the day of Yudhisthira's start- 
ing out from his capital was the day following the winter висе 

day. When Yudhistlmra met Bhisma at Kuruksetra, he (Bhisma) 
thus spoke to bim ;— 

(rii) "''It is a piece of good luck, , ( Yudhisthira, the son of 
Kunti, that you have come with your ministers. The thousand 
rayed glorious Sun has certainly tugned back. Неге lying on my 
bed of pointed arrows, I bave pasted 58 nights ; this time has been 
to me as endless as a hundred years. O Yudhisthira, the lunar 
month of Magha is now fully on and its three-fourths are over. 
This ought to be the light half of the rponth.""' 

Here the last sentence was а pious wish not materialised, In 
our reference (vi!) ‘50 nights’ and in (vin) ‘58 nights are corro- 
borative of each other. А lapse of £0 nights from the end of the 
battle and that of 58 nights from the evening on which Bhisma 
fell on his **bed of arrows,'' both indicate the same day. Three- 
fourths of Mügha became over at the last quarter or the 
Ekástaká day. The time indication 15 peculiarly identical with that 
of the Brahmanas. The lunar months here used are undoubtedly 
from the light half of the month, for reasons set forth below :— 

н (a) “Time from the new-moon at Antares to the 


moon's reaching the Aritikds or Pletades . 18 days 
Bhisma's generalship — X cv XU. | n 
Bbisma on death-bed vis — Ux CMS n 








Total ees 81 ** 
(b) From the new-moon at Antares ог the beginning 


of the lunar Agrahdyana till its end .. 20°5 days 
The lunar month of Pausa — sS. 25 .. 
$ of the lunar month of Magha —* swe" sae UA ok 
* Total t.. В] t 


1 fear Asfa waa agai Г i 
qfagwisfe waar ажаб arnt: ween 
"reu «тат: Maes) а теп: | 
zu fafmard q am айша aur узо - 
aisi aago ате: dien qfufex i 
famia чї span NON i" 

Anusdsana or Bk.. XIII, Ch. 167, 
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" Ы 
Hence the two reckogings are corroborative of each other. If, 
on the other hand, we assume that the lunar months counted 
here were from the dark-half of the month and ending with the 
light half, the synodic month of Agrahdyana Would be Баі over 
with the new-moon at Antares. From that time ill th of Magha 
were over, we could get only — 





(c) Half оѓ Agrahayana — ... sai .. 14°75 days 

Month of Pausu e sup O o ARO sq. 

i of Mághua — — — „„ Me 
Total ... 66°25 


The number of days lere counted falls short of the 68 days 
which comprised Bhisma's generalship of 10 days+55 days ip 
which he was on deatb bed. Ij is thus evident that the lunar 
months which end with the full-moon and half a month earlier 
than the new-moon ending lunar months, are not used in these 
Vahabhdarata references.’ It is also clear that the Mahabharata 
saya that Bhisma expired at sunset on the day of the last quarter 
of Mügha. So far as astronomical calculation is concerned, we take 
that the sun reached the winter solstice one day before the expiry 
of Bhisma, or that full 49 nights afterethe battle ended, the sun 
reached the winter solstice according to our reference (vii). We are 
inclined to think that in this reference a clear statement occurs as 
to the observation of the winter solstice day, no matter even if the 
reference (vrii) be a fiction. 

To sum up:—In the year of the Bharata battle, there 
was the last quarter of the month of Karttikg "with tke 
moon near about the star Regulus as we bave inferred. Secondly, 
in that year the beginning of the next month of 4grahayana 


! ‘The original word in place of Sukla was perhaps Krena and а subsequent redactor 
changed the word to Suk/a, to bring oud the approved time for the де»: of Bhisma, 
Nilakaptha, the commentator of the Mahübhàárafh quotes a verse from the Bharata 
Savitri, which also says that * Bhisma was killed by Arjuna on the Bth day of the dark 
half of the month of Mdgha `: see Bhisma Parca, ch. 17, stanza 2. In an edition of the 
Bhürala Sdvitri the verse runs as “Bhigma was killed "in the month of Agrahayana 
on the Sth day of the dark ba!f.' This of course refers to the day on which Bhismo fell 
on his *bed of arrows’; 58 days after that, f.e., exactly ono day less than full two 
synodic months becomes the 7th day of darky half Qf Mügha. Hence also Рыва 


expired in the dark half of Magha and not in the light half, 
2—1408B 


E » 
. 
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took place with {һе new-moon pear ,the star Antares or 
Jyestha, which is directly stated. Thirdly, the battle lasted 
till the moon reached the star Altair or Sravand, Fourthly, 
when 49 nights after the battle expired, the sun reached the 
winter solstice. We are to understand „ру the term ‘ Naksatra ' 
simply a star or a star-group. We should also recollect that 
Bhisma expired on the day of the last quarter of Māyha and, as 
we have understood; the sun's reathing the winter solstice took 
place one day earlier. z 

From these references it is possible to determine the date of 
the Bharata battle, We shall use two methods, but the results 
obtained from both the methods will be approximate. In the first 
method we shall, for the sake of convenience, assume that the 
nearness of the moon to the several stars as equivalent to exact 
equality in celestial longitude of the moon with those stars, 
With this meaning of * nearness’ we may derive the following sets 
of data for finding the year of the Bharata battle. 


Data for the calculation of the Date of the Bharata battle 
by the First Method 


(a) There was a new-moon at the star Antares, before the 
battle broke out and the sun turned north in 80 days, i.e., one day 
before Bhisma’s expiry. 

(b) On the eve of the first day of the battle, the moon 13 
days old was in conjunction with the Krttikds or Alcyone, and the 
gun turned north in 10 + 57 = 67 days. 

ic) On the 18th day of the battle, moon 31 days old was in 
conjunction with Sravand or Altair, and the sun turned north in 
49 days. - 

Calculation of Date by the First Method 


> 
Before we бап proceed with our calculation we note down 
below the mean celestial Jongitudes of the stars concerned for the 
year 1931. 


Star "er Mean celestial longitude 
Jyesthd or Antares Р 248° 47 57" 
Krttikà ог Alcyone hs i 59° 1 44" 


Sravand or Altair 800° 48 9 
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(А) From the data Ја) we assume, as already stated, that the 
aun, the moon and the star Antares had the same celestial longi- 
tude at'that new-moon, 

Hence the present (1931) longitude of 

the sun at tbe new-moon at Antares 218° 17 ' 57» 

Sun's motion in 80 days * _ T" 78° 51 6 

Hence the mean celestial long. in 1931 

of the sun for reaching the winter 


solstice of the year of th® east 
battle 327° 3of 3 (1) 


(B) From the data (b), the moon at the assumed conjunction 
with Arttika or Alcyone was 13 days old. 


Hence the (1931) celestial longitudé of 
the moon at that time was ee 59° l^ 44" 


The moon was 13 days old andthe mean 
eynodic month has a length of 
20°530588 days 
the moon was ahead of the sun by 
360° x 13 


— — *— иё 58^ ‘Dar 7" 
20580588 or 15 28 47 
the sun's present day (1931) mean 
celestial longitude for that time 260° 32! 537 
Sun's motion in 67 days °... 66° 2 18° 


"Hence the present (1931) mean celestial 


longitude of the sun for reaching the ы 
winter solstice of the year of the 
Bharata battle 326° 35 15" (2) 





(C) From data (c) the moon at our assumed conjunction with 
Sravaund or Altair was 31 days old. 
Hence the present (1931) celestial longi- 








tude of the moon for that time 300° 48 Q 
‘The moon was ahead of the sun by 
360° x 31 
х2м: 3! 48“ 
29:580588  '' е 
^. the present (1931) лада lorfg. of 
the sun for that time — 53, 21" 
Sun's motion in 49 days Р 17 48" 
Hence the (1931) mean celestial РРА 
of the sun for reaching the “winter 
solstice of the year of the Bharata | 
battle i i 331° 11’ 9" (3) 
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We thus arrive at three divergené values of fhe present (1931) 
mean celestial longitude of the sun for reaching the winter solstice 


of the year of the Bhirata battle, viz.: А 
From data (а) Em awe 327° 39% 38", result (1) 
гә ТЫШ. vs — 226° 35 15", „= С) 
- "э (c) aes s.. * 331° 11’ 9", T (3) 





The meap of these values = 826° 28 29" 

From the above calculations the present (1931) mean tropical 
longitude of the sun at the winter solstice of the year of the 
Bharata battle is the mean of the results (1), (2) and (3), viz., 
328° 28' 29". . 

è . 

Hence as a first step the total shifting of the winter solstice 
up to 1931 A.D."is roughly 328° 28' 29" — 270° = 58° 28! 99", 
which represents a lapse of 4228 ‘years ', 

Now 42 centuries before 1900 A.D., the longitude of the sun's 
apogee was about 20°. Hence allowing for the change in the 
eccentricity of the sun's apparent orbit, the sun's equation of 
centre for the mean longitude of 270° in the year of the Bharata 
battle works out to have been + 1° 51’ nearly. 

Hence what was 270° of the longitude of the sun in the battle 
year, was 328° 28’ plus 1° 51° (= 330° 19" in the year 1931 A*D., 
which shows a solsticial shifting of 60° 19 and represents a lapse 
of 4362 years. 

The year of the Bharata battle thus becomes near to 2432 B.C. 
This is the best result that can be obtained from our first method. 

"Calculation of Date by ihe Second Method x 


# 


On looking up some of the recent calendars, we find that а 
new-moon very nearly at the star Antares took place on :— 
= (1) December 1, 1929, at 4 brs. 48'4 min. G. M. T. or at 
9 brs. 56°4 min Kuruksetra anean time. 


© 

! Annual rate of precession = 50" 2564 +0” 0222 T, where T = no. of centuries 
from 1000 A D. As а first appoximation, with the annual rate of 50” 26, the solatices 
take 4183 years to recede through 58° 278 28", Now from the nbove equation the annual 
rate for 1931 A D. is 55"* 2633, and 4188 years earlier (i.e, 4157 years before 1900 A.D.) 
it was 49° 3335. Working with the mgan of the two values (riz 49° 7084) the lapse 
of years comes out to be 4225, 


“г , 
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‘The sun's longitude at G M. midnight or Kuruksetra mean tite 
5 bre. 8 min, A. M. мав 248° 19 10" 
‘The moon's longitude at that time 246^ 4 24" 
The longitude оѓ Antares ,. 248" 40 nearly 


Hence December 1, 1929 was а new-moorf day, tbe conjunc- 
tion taking place very near to Antares. It was the day of the 
new-moon of which the presiding deity was Indra and it was 
the beginning of the synodic, month of Agrahayana. Thirteen 


days later was— * 


(2) December 14, 1929 ; àt 5-8 р.м. of Kuruksetra mean 
time which corresponded with the eve of the first day of the 
Bharata battle : 


The sun's longitude t. 962° 1 57" 
The moon's longitude 54° 40 7" 
The longitude of Kritikā or Aleyonc 59° nearly 


The moon came to conjunction with Aritika in about 84} hrs. 
more. In the evening at Kuruksetra, the moon was about 3^ 
behind the Krilikdas visibly, the moon being affected by parallax 
glue to its position near the eastern "horizon at nightfall. Eighteen 
days later wae— 


(3) January 1, 1930; at 5-8 г.м of Kuruksetra mean time: 


The sun's longitude 260° 2% 2 
The moon's longitude 296°. 47' 35" 
The longitude of Altair or Sravana 300^  45' nearly 


The moon came to conjunction with Altair in 5 hours more. 
This evening corresponded with the evening on which the 
Bharata battle ended. Fifty days later came— 

. 


й 
(4) 20th February, 1930 ; thé day corresponding to that of 
Bhisma's expiry. At 5-8 р.м. of Kumuksetra mean time: 


The sun's longitude Н 331° 8' |" 
The moon's longitude 249° 40’ 55" 


The moon had come t» her last qiarter at about 14 brs. before, = 





14 ANCIENT INDIAN CHRONOI Oo Y « 


e 

Assuming that the sun turned "nprth exactly one day before 
Bhisma's expiry, as before, the true anniversary of the winter 
solstice day of the year of the Bharata battle fell on thé 19th 
February, 1930. * 

On the évening of the 19th February, 1930 A.D., at 5-8 р.м. 
of Kuruksetra time which was the G. M." noon of that day, the 
sun's mean tropical longitude was 328° 42' nearly which is in 
excess of the value obtained by the &rst method by 15' only. 

By a similar process shown before in our first method, we 
deduce that the sun's equation of centre for the sun's mean 
longitude of 270° in the year of the battle was -- 1? 51’ nearly. 

Hence what was 270° in thé year of jhe battle was 328° 42'+ 
1° 51" i.c. 880° 33’ in 1930 A.D, 

The total shifting ^f the solstices up to 1930 A.D. thus becomes 
60* 39' representing a lapse of 4379 years. 

The battle year should be thus very near to 2450 B.C. 

By the first method we have arrived at the date 24132 B.C., 
while our segond method gives the year 2450 B.C. We have 
now to examine if there is any tradition which supports these 
findings. 


Three Traditions as to the Date of the Bharata Battle 


There are at present known three orthodox traditions as to 
the date of the Ghiarata battle. 

(1) The first of tbe traditions із due to Aryabhata I (499 
A.D.), who in his Daésagitika, 3, says * of the present Kalpa, or 
Eon, six Manus, 27 Mahdyugas and three quarter Yuguas 
elapsed before fhe Thursday of the Bharatas’'. "This is a simple 
statement that the Pandavas lived at the beginning of the astro- 
nomical Kali age or at about 3102 B.C. 

(2) The second tradition recorded by Varáhamihira (550 
A.D.) is ascribed by him to an earlier ‘astronomer Vrddba Garga 
(much earlier than Aryabbata I). Variha says ' The teven rsis 
were in the Maghas, when the King Yudhisthira was reigning 

е a 
атй ATA] 2 WOUND таз лее a gga N | 
wem п ч qufzagry ител дед n 
Dadagitika, 8, 
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over the eartlf; his gra is the era of the Saka Kings to which 
2526 have been added ' '. The first part of this statement has 
remaified a riddle to all researchers up to the present time. The 
second part gives a most categorical statefnent that Yudhistbira 
became King in —2526 „°! Saka era, whiqh corresponds to 
2449 B.C. 

(3) The third tradition is due to an astronomical writer of 
the Puránas, who says, ‘ From the birth of Pariksit to the 
accession of Mahipadma Nanda,*the time is one thousand and 
fifty yeara (or one thousand fifteen years or one thousand five” 
hundred yeare).' 

Now — the accegsion of Chandragupta to have taken 
place in 321 В C., and the rule of the andas to have lasted 
50 years in all, the birth of Pariksita, according to the statement 
of this Purdnte writer, becomes about 1421 B.C. or 1871 B.C. 

Of these three traditions our finding of the date of the Bharata 
battle, whether 2432 or 2450 B.C. approaches closest to the 
year, — 2526 of the Saka era or 2449 B.C. It №, therefore, 
necessary to examine tbe year, — 2526 of the Saka era. 


ч — EB З 
• Astronomical Examination of the year,—2526 of the Sake 
era or 2449 B.C. 


We have found before that in 1851 of Saka era elapsed or 
1929 — 30 A.D., the various ' conjunctions" of the moon with the 
sun and the several stars happened in closest coincidence with the 
Mahübhéürata references. А 

From ,—2526 to 1851 elapsed of the Saka era, the number of 
years was 4377. We shall assume that these were ridereal years: 


! «pq ичиң 9714: mafa vt qfufe uat i * 
qu fewuwfegemrmimee «тч и 
Brehatsonifitó, xiii, 3. 
* qa ЧОГЧа) we gay aR i т. = 
od аач g oa oem” 
( vues msg — — чету qarat ) 
Pargiter's Dynasties of the Kali 1де, p. 58. 
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Now, = Е е 


Sidereal year _ 1265-25030 


Sidereal month 21.321066 
mM Mood k- 1 1 1 1 
at 1+ 2 


94. 2+ 840124 74 


‘The successive convergents are 
A 


3з 27 40 107 254 * 2139 25922 


E^ 8. 8 19 S #160 ' 1930 





The last three of the above convergents give the luni-solar cycles 

- iS @ * ” 
of 19, 160 and 1939 «ears in which the moon: phases with 
respect to the вип and fhe stars repeat themselves. 


Here we have 1377 = 1029 x 2 F 160 x 4 + 19. 
In fact we have— 
Sidereal year x 4377 = 1598727402 days 
Sidereal month x 585152 1598726-002 ,, 
and Synodic month x 54138 = 1508726-978 ,, 


Thus from a consideration of the mean motions of the sun 
and the moon, it is inferred as a certainty that the various 
‘ conjunctions ' of the moon with the sun and the stars recorded 
in the Mahābhārata did actually happen in —2526 of Saka era or 
9449 B.C. Here the Mahübhárata references enable us to 
construct the battle calendar; we further, want to see how the 
various phases of the moon near to the fixed stars happened in 
the battle-year on the days stated, and how the winter 


solstice dıy stood in the year in relation to the day of Bhisma's. 


ex різу . 


Construction of the Battle Calendar 


It bas been said beforé that a new moon near the star Antares 
happened in our times on Decenfber 1, 1929 A.D., which we have 
taken to have been more or less exactly similar to tbat which 
happened in the year of the battle. 


ҳа } 
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Now Julian Days on l4ec. I, 1929 = 2425947, 

leas no. of days in 51138 synodic months = 1598727, as shown above. 

,. Julian days for the required date 827220, whence 

the date arrived at is October 21, 2449 B.C. В y 

Now Julian days on Jan. 1, 1900 A.D. 9415021, 

and Julian days on Oct. 21, 2449 В.С. =827220, 

Difference е =1587801 days 

=43.47 Julian centuries 
4-59.25 days. 

(1) Hence on Осі. 21, 2449 B.C^at G.M.N. 

Mean Sun = 189°25'45"-15, a apparent Sun = 188°40', 


4, Moon =191°18 4.25, ° Е; Moon = 191 °46/, 


Lunar Perigi e = 189°26'44"-75, | Mean Longitude of 


Antares = 188°13' nearly 
A М 03 „ 5 
me = ee en The new moon neat? Antares, 


Sun's Apogee =27° 4' z" 71, happened about 6 hrs. before, i.e., 
at 11 —8 A.M. Kuruksetra mean- 
time and conjunction took place 
very near to the star Antares. 


Sun's eccentricity = 0-01823. 


which is the junction star of the maksatra Jyestha. This new 
n oon is mentioned in the Mahābhārata reference (1) cited before. 

(2) We have next on Nov. 3, 2449 B.C. at G.M.N., or 
Kuruksetra mean time 5-8 P.M. 


Mean Sun = 202° 1433”, 2, Apparent Sun = 202° 4' 
», Moon = 2°25'40", T Moon = 3°34! 
Lunar Perigee = 189° 5З'ЗО”, Mean longitude of Arttika č , 
ы 
A. Node = 120°28/36". "or Alcyone = 358*30' nearly. 
` 


The conjunction of the moon with the Кт Кїз had happened 
about 10 brs. before, i.e., about „7-8 A.M. Kuruksetra mean- 
time This phare of the moon is mentioned in the Mahabharata 
reference (ii) quoted before. At sunset the moon was about 
6° below the Kritikas. 


e B-MOBB 
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(3) Tae BATTLE BEGAN from Nov. 4, 2449 B.C. or the day 
following. The mean longitude of Rohini junction star or 
Aldebaran was 8° 17'; the conjunction of the moon with "Rohini 
had taken place oh the preceding night at about 230 A.M. 
Kuruksetra meantime. 

(4) On Nov. 18 at G.M T. 0 hr. or 58 А.М. Kuruksetra 
mean time. 


Mean Sun=216°32' 4’, в Apparent боп = 21027315 

» Моор т 193°89' 8”, T Moon = 192*2^' 
L.  Perigee— 191*30/34"., Moon's cele stial 
A. Node = 101 "4292". Р latitude = 5*8'42" М, 


Hence in the morning of Nov. 18, 2449 B.C., the sunrise 
happened at 6-23 A.M. of Kuruksetra meantime and the moon 
гове at 4 29 A. M. of К.М T. | 

Thus the moon which was crescent rose about 1 hr. 54 iin. 
before the sunrise. This moonrise is spoken of in the Майа. 
bliirata references (iii). (G) and (v) quoted before. 

(5) On Nov. 21, at G. м. N., or К, M. T., 5.8 P.M. 


Mean Sun=—219°59' 3", Appt. Sun = 220°28 


4, Moon-2309*?40/]1", 4, Moon=244°47', 


Lunar Perigee=191°53'57", Mean long. of Sravanā (Altair) 


A, Node = 101*31/25" — 240?17' nearly. 


Ом THIS DAY THE BATTLE ENDED, and {һе moon had been 
conjoined with the ‘junction star’ Sravand about 83 hrs. before. 
This was the day of the first visibility of the crescent after the 
receding new-moon. For on the ,preceding day, the 20th Nov., 
2449 В.С. at G. M. Noon, * 

Appts бир = 219°27/,, 
‚ eve Moon=230° 55, 
A, Node =101°85/. 
Moon's celestial latitude-4*?1'28"N nearly. 
Moon — Sun = 10°35! only. 
Hence the moon was not visible at nightfall on thia day, 
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The month òf lunar, Pauga was most probibly reckoned from 
this 20th Nov., 2449 B.C. by the calendar authorities of the 
l'ànda*a time. 

(6 Lastly on Jan. 10, 2448 B.C. at G.M.N. or K.M.T.; 


5-8 P.M., ^ 
- 
Mean Sun=269°16' 0", Appt. Sun=271° tw, 
4 AMoon= 178°335'22" * 4 Moon = 175°57'. 
. 


Lunar Perigee=197°28' 10" 
A. Node= 98*52'33". 


- ! ө . 

Thus the sun had reached the winter selstige about 28 hours 
before, i.e., on the preceding, day as already explained. The 
moon came to her last quarter in about 104 brs. later, Віза 
expired on this day at about the time for which the longitudes 
have been calculated. The date of the Bharata battle is tous 
astronomically established as the year 2449 B.C. which ts 
supported by the  Vrddha-Garga Tradition. recorded by 


Varahamihira. 
т 
a 


Are the Mahabharata References Later Interpolations?' 


The striking consistency of the Mahabharata references, may 
lead some critics of our finding to propound the the-ry that these 
were all later additions by the epic compiler of about 400 B.C., 
made with the help of an astronomical assistant af his time. 
We are, however, of opinion that such a hypothes;s as to their 
origin is not justifiable. 

Firetly, these astronomical references are not all collected at 
any single place: they are scattered over the battie books from 
the Udyoga to Anusásana. : . 

Secondly, the knowledge of astrongmy, developed in India 
from the earliest times up to 400 B.C., could not enable any 


ЕД 
1 Prof. Ог М. М, Баћа in his paper in " Science and Culture “ for March, 1935 
рр. 452-488, raised this question. The suthor of [pe present work replied to this 
in the ** Science ond Culture," July, 1039 in pp. 26-29. 
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astronomical assistant to determine the set „ої those astro- 
nomicəl references which we have used in this chapter. Бо 
far ав our studies go, neither the astronomy of the Bréhmaypas, nor 
of the Veddngas, nor of the Paitamaha Siddhdnta as summarised 
in the Paücasiddhüántika of Vuarahamibira, was equal to the 
task. The arguments in favour of éur position are set forth 
below as briefly as possible. | 

From the WMahàábhürata references cited above, we have 
evolved two astronomical data fgr the determination of the year 
of the Bharata battle: (7) that tLe year of the battle was similar 
to the year 1929-30 A.D. of our times in so far as the moon's 
phases near to the fxedestars are concerned, and (i) that the 
observers of the sun appoinfed by the Pandavas were satisfied 
that the sun's northerly course bad begun exactly after a lapse 
of 50 nights from the evening on which the battle ended. 

Before the battle broke out there was a new-moon near the 
star Antares, from which the lunar month of Agralhdyana began 
in the year. Thirteen days later in the evening, the moon 
nearly full, was observed near the star group Krttikas or Pletades. 
The battle began from the next morning. On the night follow- 
ing the fourteenth day of the battle, a crescent moon rose some- 
time before the day-break. Оо the 180 or the last дау of the 
battle, the moon was conjoined with Sravand or Altatr.— Exactly 
fifty nights after the battle ended, Yudhisthira was satisfied that 


the evo had turned north or that the sum had reached the winter. 


soletice one day earlier. 

As regdrds the repetitions of the moon's phases near to the 
fixed stars “they orcur at intervals of 19 or 160 and 1939 sidereal 
years. Hence by the mere repetition of these phases of the 
moon near to the fixed stare, no date of any past event can be 
determined. Coupled with these repetitions of the lunar phases, 
we must exactly know where tht winter solstice day stood in 
relation to these phases or the lunar months of the year in which 
the event happened. Here as shown before, the interval from 
January 1 to February 20 of 1930, is exactly 50 days. 

We now proceed to show tht the interval of 50 days between 
the end of the battle and the first day of the sun's northerly 
course of the year, could not be predicted by the astronomical 
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knowledge that developed in India from the earliest times up to 
400 B.C. In Vedic tfines, for starting the five yeacly luni-solar 
cycle. or lustrum, a peculiar synodic month of Mdagha was used 
from about 3090 B C. This lunar Magha bad these three impor- 
tant features (4) that it should have for its beginning the new- 
moon at Dhanistiu (Delphints), Gi) its full:moon at the star 
Magha (Regulus) and (тї) its last quarter at the star J yestha 
(Antares). In spite of thege well pronounced characters, 1t 
could not be а sidereally fixed lunar month. Іо our times such 
a month of Mágha happened truly, according to our estimate, 
in tbe years 1924, 1927, 1932 and 1935 A.D. The beginning 
of this standard Magha oscillates between the 2nd and 6th of 
February, and its end ‘between “the 3rd and 7th of March. 
According to Varabamilira such а Mogha came in the year 2 
of Suka elapsed or 80 A.D. and this year was similar to 1924 
A.D. of our time. If we allow a slightly greater latitude, the 
year 1929 had also Пи» type of Magha from the 9th of February 
to the 11th of March. Hence both the years 1924 A.D. and 
1929 A.D. were suitable for starting the Vedic five-)early cycle, 
the former being more suitable than the latter. 

Now 1924 A.D., had the same lunar phases as 2454 B.C., 
*ind 1929 A.D., the same as the year 2449 B.C. This latter 
year has become the year of the Бһагаіа battle according to our 
finding. Between the years 1921 A.D. and 1929 A.D., we had 
a Vedic luni-solar cycle of 5 years, and a similar lustrum existed 
between 2454 B.C. and 2449 B.C. Here the battle year was 
similar to 1929 A.D., as has been shown already, and the year 
exactly preceding the battle year by one lustrum. was similar to 
1924 A.D. 

(1) First, let us suppose that the full-moon day of .Maghu 
and the winter solstica day were the same day in the year similar 
to 1024 A.D., exactly one lastrum before the battle year which 
was similar to 1929 A.D.° Hence the five-yearly Vedic cycle 


- b 
| "Tuis topic bas been fully discusegd in Chapter XIII. ou * Solstice days in 
Vedic Literature.’ 
Y ? ‘The reference is here to the age when Prades and Regulus were respectively 
near to the vernal equinox and the summer solstice, i.c., about 2150 B.C 
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started therefrom would end оп the full moon day eof Magha of 
the batile year. It would then be usual to start the Vedic lustrum 
anew from the day following the full-moon day of Miégha 
of the battle year, «and this full-moon day would be taken 
for the winter solstice day according to the reckoning used. 

Now one Vedic year consisted of 12 lurfations plus 12 nights ; 

hence the estimated day of the next winter solstice would be the 
27th day of lunar Magha to come. Ihe 28th day of this Muügha 
would be the first day of the syn's northerly course. This day 
would correspond with the 27th February of 1930 A.D. of our 
time. Hence the predicted first day of the sun's northerly course, 

and the last day of the battle which corresponded with January I, 

1930 A.D., would have between them an interval of 57 days and 
not 50 days as foua by observation. Thus the predicted day of 
winter solstice could not generally. agree with the accurately 
observed winter solstice day іп the Pandava times, This is also 
illustrated from the following verse of the Mahābhārata, which 
contains Krena's prediction of the first day of the sun's northerly 
course on which Bhisma was to expire. 


"О chief of Kurus, there still remain 56 days more of your 
life: then laying aside this bedy you wil! attain those blissful 
worlds um are the fitting rewards of your good deeds in this 
world.” 

This verse of the original saga is found displaced from its 
proper setting in the present recensions of the Mahabharata. 
Krsna must have addressed these words to Bhisma at the conclusion 
of the fight or on the day following. We shall discuss this stanza 
more fully in the next chapter. 

(2) Secondly, let us suppose that 5 years before the beginning 
of the battle year, it was found by observation that the day of the 
new-moon of Mágha begun, was the wjuter solstice day * ; then at 


. 
' qum. qz ч 990): 3rd (апа! ач ане i 
a; тй; ahpa зача эйи (чад EER 1 , 
M. Bh., Santi, 51, 44. 
1 MHelerence is bere to the time — 1400 B.C., the date of the Vedàáhgas. 
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the end or ternfination.of the five-yearly cycle at the starting of the 
battle year, the new moon day of Magha begun, would be reckoned 
as the* winter solstice day. "The estimated winter solstice day for . 
the beginning of the next year would бе the 12th tihi of 
the coming Magha and the first day of the sum х northerly course 
would be the 13th tithi of-Mdgha and in our gauge year 1929-30 
A.D., it would correspond with the 11th February, 1930. Between 
the ending day of the battle (corresponding with January 1, 1930) 
and the first day of the sun’® northerly course, there would 
intervene 41 days as predicted and not 50 days as observed. 

Thus judging by the methods of reckoning of the Vedic and 
post- Vedic followers of thesfive-yearly luni-solar cycles, it was not 
possible for an Indian astronomical assistagt by any back calcu!a- 
tion to furnish the Mahabharata compiler of 400 B.C. with the set 
of astronomical references which we have used to establisl that 
the Bharata battle was fought in 2440 B.C. | 

Lastly, it may be contended that “the Mahabharata writer of 
the 4th century B.C., wbile inserting the astronomical references 
merely calculated back on the assumption that the Great War was 
fought when Pleiades formed the vernal equinoxial point, because 
this was an older tradition.'' . 

We can here explore the possibilities of the above assumption 
in the following way:—The year of the PHrihmanas and the 
Vedángas consisted of 366 days ard а quarter- year. was thus of 
91:5 days. If the Krttikds or Pleiades were at the vernal equi- 
nox, then a full-moon at the Arttikds would be on the day of 
autumnal equinox, and the winter solstice day showld come after 
91:5 days according to this mode of reckoning. Now 10 order to 
interpret the Mahabharata astronomical references we take a 
gauge year in which the full-moon of Küárttika took place very near 
to the Krttiküs ; this year would be 1934-35 A.D. The day *® 
full-moon of Karttika w uld correspond with 2lst November, fing 
The predicted day df winter solstice ewould correspond with the 
21st of February. According to the Mahabharata references, the 
anniversary of the last day of the, Bharata battle would be Janu- 
ary 6, 1935 and of the winter sulstice day the date would be the 
25th February, 1935. There would “лоз be a clear difference 
of 4 days between the estimated winter solstice day and the 
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Mahdbhdrata-stated winter solstice day." e Here if we take the 
Mahābhārata date for winter solstice to be correct, we get a total 
precession of the solstice-day amounting to 65 days, representing T 
lapse of 4810 years till 1935 A.D., and the date of the battle is - 
pushed up to 2378 B.C., nearly, whieh gets no anchorage at 
either ^f the Aryabhata or the Vrddha-Garga tradition. Hence 
the above hypothesis cannot explain the possible finding of the 
Mahābhārata references as used fn this chapter, by the epic 
compiler or his astronomical assistant of 400 B.C. 

It is thus established that the Mahābhārata references used by 
us for finding the date of the Bharata battle, cannot be taken as 
interpolation by the epic compiler of about 400 B.C. They were, 
in my opinion, the integral parts of the Pandava saga which 
formed the nucleus for the older Mahābhārata and* the Bharata 
and were finally included in the great epic when it was first 
formed about 400 B.C. These references have, therefore, been 
taken as really observed astronomical events or phenomena, made 
in the battle year itself and which were incorporated in the 
original Pandava saga. 

CONCLUSION 


We have thus come to the most definite conclusion tbat the 
Bharata battle did actually take place in,— 2526 of Saka era or 
2449 B.C. For one single event only one date is possible. We 
trust, the problem of finding this date from the Mahabharata 
data, has been satisfactorily solved in this work for the first time. 
The date arrived at makes the event as contemporary with the 
Indus valley civilization. In the Mahdbhdrata, we get many 
references. to show that — Rüksasas, Asuras and the Aryan 
Higdus had their Kingdoms side by side. In Vana-parva or 
Book ПІ, chapters 13—22 give us a description of the destruction 
of Saubha Puri by Krsna. "This may mean the destruction of a 
city like Mahenjo Daro. The Bharata battle was a pre-historic 
event and the Purirfic flynastic lists relating to this period 


. 
! Ву the mean reckoning the nignber of days from the full-moon day of Kéritika 
to the 7th day of the dark half of Аула х 20°5* 34-7 = 95'5 days and 95°5 da, —'15 
da, is al*o = 4 days. 4 | 
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cannot be taken as correct? They are mere conjectures and could 
be accepted only when they could be verified from other more 
reliable sources. There are undoubtedly several gaps in these 
lists, which have yet to be accounted for. In many cases, wrong 
traditions may be found repgated in many books* they all may 
be echoes of one statement and are not acceptable.! Not such 
are the Mahābhārata references which we have collected from the 
Udyoga tothe Anusdsana parva. "We trust, my thesis stands 
on solid astronomical basis selected "with the greatest care and 
discrimination. The misinterpretations of the commentator have 
been, on some occasions, confounding for, a time. 

The historical methods are Sften liable to very serious errors 
by wrong identification of persons from a stmilarity of names. 
The astronomer Рагаќага, probabiy, a man of the first and second 
centuries of the Christian era, was wrongly identified with 
Рагӣќага, the father of Vyasa, the common ancestor of the 
Kauravas and the Pandavas, by the earliest researchers, Sir 
Wm. Jones, Wilford, Davis and Pratt.” They based their calcula- 
tion on the statement of this Parāśara, the astronomer, as to 
the position of the solstices ; their calculation has but given an 
appreximate date of an astronomical evefit, but neither the time 
of the Pandavas nor of the astronomer Paráéara. Such mistakes 
have been made by many subsequent researchers, who have used 
the sameness or similarity of names as a basis for a historical 
conclusion. Not such are the astronomical references used in 
this paper. They are all definite in meaning and, as sve have 
‘said already, for an event of which the date is not recorded ina 
reliable historical work, no better evidence of date is possible. 
Our examination in the light of these references fully corroborates 
the date recorded by Varáhamihira whose statement must now 
be regarded as more reliable than those of the host of the writers 


of the Puránas of unknown name and ime. 





1 For a foll discussion of Parápic evidences the reader is reforred to Chapter ITI. 
з Asiatic Researches, Vol IT, oto., cf. also JASB, for"1862 A.D., р. 51. 
Also Brennand's Hindu Astronomy, Ch. IX, pp. 112-125, 
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A note on the selection of astrohomical references 
from the Mahabharata 
А for 


• The Date of the Bharata-Battle 


In our selection of astronomical data in the present chapter 
no use has been made of thoseethat are found in chapter 143 of 
the Udyogaparva and in ghapter 3 of the Bhismaparca.! 
I have understood them to be mere astrological affusions of bad 
omens ; they are also inconsistent in themselves, and as such 
they cannot have any bearing as to the date of Bhárata-battle. 
These are :— 


—— ÉÁÁR € 
панч: чаі diga ятт а ce 
Fal апі аж авта ачаа | 
agai ягіаа Aa’ anaafera deu 
Вт fit atria frat Феда ne: à 
"аец GER VIDE таче s uten 


Udyogaparva, 143. 


“The planet Saturn which is acute (tiksna) and of great 
effulgence oppresses the star (Rohini or Aldebaran) of which 
the presiding deity is Prajaipati, and causes great affliction to 
living beings. O slayer of Madhu (Krsna), Mars having taken, 
retrograde motion near to Jyeslha (or Antares) has now 
approached the star-group Anuradha (‘junction star’ 8 Scorpionis) 
or has already reached it of which the presiding deity is Mitra. 
* More specially, О descendant of Vrsni, а planet troubles the star 
Сита («a Virginis). The marks on the moon are ERA and the 
node (Кали) is reaching the sun." 
Here Saturn is indicated to have been in opposition ; Saturn 
being near Rohini, " the sun must be near to the star Jyestha 
(Antares). Again Mars is spoken of as in the naksatra Anurádhà 


1 Bee Appendix (V) to '' ГЕ Todian Ephimeris, A.D. 700 to A.D. 1799 by Diwan 
Babador L. D. 8wamikannu Pillsi, 1.8.0., pp. 479-83. 
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aud is retrograde ; hence the sun must be nearly opposite to it 
and near tg the star group Krttikas (Pleiades). The inconsistency 
of the statements is apparent. A planet which is not named 
is spoken of as have neared to « Virginis. All this is mere astro- 
logical effusion stating evil emens, and cannot have any chrono- 
logical bearing. We next turn to another similar statement in 
the Bhismaparva, chapter 3. 


LJ 

at aura (чаї чаѓазжға faufe usu 
матат: qeu ues (оба пази 
ачан аж: заў a gagaan | 
и agana qeiqdm Чала wiv ^ —— ^ 
зж: ЕЗ ча «ure (ача wien 
afro Asardagi а (тате à 
(еатгатедғаї aa fafga: aea: 111911 
WEITE Hal ч йал AENA: 1 
sale anaes «каткі =ча бча: 11341 
чачачгат a net srsafererra git 4 

Р багат: а чей зееч(атая д 1291 


‹‹ The white planet (Venus) stands by passing over the star 
Citra (x Virginis). A dreadful comet із stationed at the star 
group Pusyd. Mars retrograde is in the Mayhds, and Jupiter 
în Sravand division. The son of Sun (Saturn) opprésses the 
naksatra Bhaga (Р. Phalguni) by overtaking it. Venus in 
the naksatra Prosihapada (P. Bhàdrapada) shines there. Both 
the sun and moon oppress the star or maksatra Rohini. A 
cruel planet is stationed at the junction of the Сита and Seti 
naksatras. The ruddy planet (Mars) ‘looking like fire having got 
the even motion at Sravaná stands by overffowering the maksatra 
Brahma.  Stationed near the  Visükhás,e beth Jupiter and 
Saturn are seen burning as it were and would continue so 
for one year.’ | 

We tabulate below the — of the planets in the two 
references : — 
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. 
Pianet Position in Naksatra | Position in №. ksatra 
in Ref. I | in Kef. 11 " 
| 
: | | P. Phalguni 
Saturr Rohipi or Vi&akbás 
Mara " Anurádbà Meglàá or Robini 
Sun Jyesthá or Erttikà | Robigi or Dhanigtha | !ri.e., opposite to 
| Марі) 
Moon T E Rohini 
Unnamed Planet Citra * Bet. Citra & Swati 
| 
A-Node Near to уе һа | iia 
| P. Bhadrapada 
Venus "^. | or Citrh 
| А 
Jupiter sn 9 | Sravapà ог Viéakba 


OT OOO O_O] W OOO ————— 


All this is hopelessly incofisistent astrological effusions of 
evil omens fit for Mother Goose's Tales only. Still something 
of chronology of the Bharata battle was attempted by late Мг. 
Lele from*them for which tbe reader in referred to Diksita’s 
ипне зате, pp. 119-20 (1stedn.); the date arrived at by 
him was 2127 years before 3102 B.C.—a most fantastic result ! 
His finding of the positions of planets does not also agree with 
the abovementioned positions indicated in the Mahdbhdfata 
as explained already. 


We again have the two statements :— 
(a) agamane for fasnzger nen 
е M.Bh., Sabha, Ch. 79. 
(0) agamana fama wien 
M.Bh., Salya, Ch. 59. 


$.c., '' Rahu (also) eclipsed the sun, О king, when it was not a 
new-moon.”’ . 

These statements arg also mere poetic effusions. In Bhisma 
parva, Chapter III, we have another statement which says :— 


Trq петачатейї айй паз 


'* Phe moon and the sun were eclipsed in one month on the 
13th day of either half,”’ 
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We cannot put tiny Taith in any statement of this chapter 
of the Mahabharata, Two eclipses, one of the moon followed 
by the other of the sun in a fortnight, are not of very rare occur- 
rence. In the year 2451 B.C. two such occurred : —. 


(1) Оа Aug. 30, 215? B.C. at 18 hrs. G. M.T., or Kuruksatra 
* mean time 23 hrs. 8 min. 


Mean Sun-— 137? 54' 51"-56, „м Hence there was a lunar eclipse 
е on this day visible at Kuruksetra, 

and it was of no small magni- 
Lunar Perigee — 101° 13' 25".60, tude. 


. A-Node=144? 37! 57.81, Б 


4, Моор = 317° <8 47-99, 


Sun's Apogee = 27° 1’ 52" 3 


Ft eccentrici! у == 018831 


Again on Sept. 14, 2451 B.C. at С.М.Т. Obr. ог 5-8 А.м. 


Kuruksetra Mean Time: е 

Mean Sun=151° 57' 35"-28, This solar eclipse is discussed 
4  Moon-145* 14' 37".54, E кийи Kg. SOIN 

. visible in the morning from 


Lunar Perigee — 102° 48' 50".69, | Kuruksetra. 
A-Node=148° 51 48".96. 


Now on Aug. 16, 2451 B.C. at G.M.T. Ohr. or K.M. time 


5-8 A.M, - 
Mean Sun=128° 22! 337-09, | N.M, happened about 8 hours 
| before, 
o» Moon=128° 7 41".32, 
L-Perigee=99° 35’ 0".08, 7 


A-Node = 145° 23! 57-36. А 

Hence the М.М. happened on Auge 15, at K.M. time 21-8 
nearly. The moon was not visible on the 16th. The days of 
the month were reckoned from 17th or 18th Aug. 2451 B.C., 
the lunar eclipse fell on Aug. 30 and fhe solar eclipse on Sept. 14, 
2451 B.C. The eclipses in question happened two years before 
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the date of the Bharata battle as ascertained in this chapter, 
viz., 2449 B.C.' 

Note 2.—Camparison of the Mahābhārata statements of 
Planetary positions with those calculated for 2449 B.C., the year 
cf the Bharata battle. . 

In this connection we think it necessary to examine all the 
Mahabharata statements of planetary positions at the different 
times of the year of the Bharata battle, and compare them with 
the planetary positions in 2449 B.C. on the following dates:— 
(a) October 14, 2449 B.C., on the morning of which Krsna met 
Karna as described in the Udyoga- parva, chapters 142 and 143 
as quoted already on page 26; * (b) Эс. я 3, 2449 B.C., t.e., 
on the evening precetling the first day of the battle for which the 
planetary positions are stated in *cbapters 2 and 3 of tbe 
Bhisma-parea of which those in chapter 3 have been quoted on 
page 27; and (с) November 21, 2449 В.С. for which the 
planetary poskions are found in chapter 94 of the Karna-parva, 
We now quote below one stanza from the Bhisma-parvca, chapter 
2, stating the position of Saturn, thus: 


бої Чї ч ferat яти, weis 1 
eurpemueuuiuwe ніча агадан uaa 


“ O king, Saturn (the slow-going planet) stands oppressing 
the star Rohini (Aldebaran) tbe moon's marks are reversed : great 
dangers are imminent.” 

Again in the Karna-parva, we have— 


ка єл ака я чае sumo ате а(ҹат (ате: à 

яа Tea sque: а sasaieara fads цуз 

geeafa: зічіката Еа аца reza fame чи 
Moh. Karna, 94, 49 and 51. 


! To pages 489.83 of his work on "Indian Ephemeris," Diwan Bab&dur 
L. D. Swamikanov Pillai, I. 8. O., lends sõne support to the above finding of the 
date of the Bhárata battle— Mm. Sydhikara Dvivedi also accepted that the Bhirata 
battle was fought and the reigo of Yadbisthira began in 2449 B.O., vide bia edition 
of the Mahà-Siddhánta, Contents, pp. 1-8. 
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' When Karna was killed the streamlets ceased to flow and 
the sun set. The white planet (Venus) became of the colour of 
fire and Sun (combust or heliacally set?) and the son of Moon 
(i €., Mercury) became heliacally visible obfiquely.”’ 

** Jupiter surrounding the star Rohini (dldebaran) became 
as bright as the sun and the moon.'' 

Tbe planetary positions according to our calculations are 
exhibited below :— " =" 
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| Хоу. 3,68. М.М or | 
К. M. T.. 17hrs. 8 mins. | 


Planet e 


October 14, 6 2.M. Nov. 21, 6 A. M. 
KE M.T. К. М. Тт. 





Ref. stars 
with longe. 


Longitudes 
of Planets 


. 
кайнеш Hel. stars 


— Kel, аага 
of Planet-. | with ongse 


of Planets. | with longs. 








ИШЕ — MÀ— a — 
Sun 191° 10° | 58 Scorpii | A" 4° A Scorpii 219" 59° e Sagitler 
| 161° 4° | 203* 5' 220* 53' 
Moon 85* 22° а Leonis 8* 34 a Tauri 237° 50° | а Aquila 
|  B8* 20° 8* 17° T 240° 16 
| ' 
Mercury 199° 45° A Sera oh 215° 14° 5 Sagitter 199" 22" A Scorpii 
| 203° | 213° 5° 203° 5° 
Venus 176° 7° 5 Scorpii 200° 56° | ^ Seorpii 228° 52° | e Sagitter 
© | 181° 2" | . 203° 5" 220" 53 
Mara 144* 4* a Virginia | 157° 45° a Libra 169* 33' i Libra 
142* 18° 163* 35° 169* 30° 
Jupiter 11* 25° a Tauri 8” 36 a Tauri 7" 50' | a Tauri 
8* 17° 8* 17' | 8° 17 
Baturn^| 357* 59° » Tauri 350° 27 9 Tauri 355° 94" т Tauri 
358° 30' 358* 30° | . | 358" 90 





As to Saturn, it is found twice stated that it was oppressing 
the star Rohini (Aldebaran) of which the presiding deity is 
Brahma, the Creator or Lord of men. But the planet stands at a 
distance of about 10° from Aldebaran. The distance for the aspect 
of ‘‘ oppression '' is perhaps acceptable. Asto Jupiter it was 
throughout retrograde and stood near fo the star Aldebaran. Mars's 
progress extends from the star Citrd (o Virginis) to that of Visakha 
(i Libra). The planet is called ** parusa '' or cruel in chapter З 
of the Bhisma-parva and in Chapter 142 of the Udyoga-parva 
where it is spoken of as ‘‘oppréssing’’ the star Citra or 
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a Virginis, but is not given any name.» Venus stands throughout 
in the position of '' Combust " or heliacal setting. Mercury 
was visible a little before the sunrise on Nov. 21, morning. On 
Nov. 3, at evening the moon is oppressing the stara Rohini, 
while the sun standing at 202° 4' may be taken to ''oppress "’ 
another Rohini which was Antares called also Jyestha of which 
the longitude was 185° 16’ nearly. It seems that in the Udyoga, 
143, the verses 8 and 1) speak the truth: and in Bhisma, 2, the 
stanza 32, and in Bhisma, 3, the &anza 17 alone, tell the correct 
positions. In the Karna-parva, 94, the verses quoted are 
verified by our calculations. | The Mahābhārata statements of 
planetary positions are thus ,found to be full of ** truths and 
fiction '° and I tryst, in our selection of data for the year of the 
Вһагаќа battle, we have been able to avoid ‘ fiction '' and to 
accept the true astronomical events on which our finding of the 
year as 2449 B.C., has been based. 


The last but not the least important astronomical indication 
is that Yudbisthira was consecrated for the Asvamedha sacrifice 
which was year-long and used to be begun with the beginning 
of spring (astronomical, when the Sun's longitude became 
330°). The date in questioh is stated to be Citrápürnamüsae 
( Raima ) or the day of the full-moon near the star 
a Virginis or Citra. Consistently with our finding the year 
of the Bharata battle as 2449 B.C., the date for Yudhisthira's 
consecration for the Agcamedha sacrifice becomes— 

March lf, 2446 B.C.,on which at G. M. N. or K. M. T. 
17 hrs. 8 mins. 


True Sun = 329° 42! 27" Astronomical spring begins in 
„ Moon = 144° 85 nearly | about 7 hrs. and F. M. in about 
a Virginis = 142° 23! 10 hrs. 


This was the day of the full-moon which is spoken of in the 
Agvamedhaparva, Ch. 72, thus: 


Sent fe do avert qp aa fin faf un 


'* Your consecration will be on the day of the full-moon at 
Citra (a Virginis). N 


M 
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In this year of 2446 B.C., the winter solstice fell on Jan. 9, 
on which at G. M. N., 


Appt. Sun = 269° 59' 42” 


The Magha full-moon came two days later оп Jan. 11, 2119 
B.C., on which at С. M. N., 


Appt. Sun = 271° 49' 49" 
» Moon = 90° 43' nearly 
a Leonis = 88° 22' 


It is evident, this astronomical indication also corroborates that 
the Bharata battle was fought in 2449 B.C. 


This note exhausts the discusston of all the ttme-tndications 
as can be traced in the Маһ? агаа for finding the year of the 
Bhdrata-battle. 


§—1408B 





CHAPTER JI 


DATE OF THE BHARATA-BATTLE 
Bharata-Buthle Traditions (A) 


As quoted in Chapter I, there are three traditions as to the 
date of the Bharata battle, piz., (1) she Aryabhata tradition that 
it was fought in 3102-01 B.C., (2) the Vrddha Garga tradition 
that the Yudhisthira era began from 2449 B.C., and (3) the 
Purdnie tradition or traditions which variously state that the 
time-interval between the birth of Pariksit to the accession of 
Mahapadma Nanda, was either 1,015, 1,050, 1,115 or even 
1,500 years. 

In the previous chapter, it bas been shown that the astro- 
nomical references from the Mahdbhdrata justify the conclusion 
that the very zero year of King Yudhisthira's era was the date of 
the Bharata battle or that the great fight took place in 2449 B.C. 
itself. In the present. chapter we propose to examine critically 
the first of the other two traditions. 


/ 


1. The Aryabhata Tradition 


Aryabbata I (499 A.D.) in his Daéagitiká! has said that * of 
the present Каіра or Mon, six Manus, 27 Mahdyugas and three 
quarter Yugas were elapsed „before the Bharata Thursday.” The 
three quarter Yugas were Krta, Tretā and Dvdpara which 
elapsed before some Thursday in the time of the Pandavas which 
was connected with thé time of the Bhirata battle. There are 
indeed certain statements in the Mahābhārata itself which say 


! Aryobhatiya, Dasagitika, 3, loc. cit., Chap. T, p. 14. 


> 
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that the battle was fought at the junction of Kali and Dedpara 
ages :— 

(1) ‘The battle between the Kuru and the Pündava armies 
was fought at Syamantapaficaka when it wae the junction 
(antara) of the Kali and De@para ages.'! 

(2) ‘This is Kaliyuga by name which has just begun (or 
which will just begin).'? = 

(3) * You should know that the Kaliyuga has begun and also 
of the oath the Pandava (Bhima) had taken before: so let the 
Pándava have freedom from the debt (anrnya) of his word of 
honour and of his enmuity.'? ` 

These passages show thaf there "m a Kalt-reckoning from 
about the time of the Bharata battle. "This “Kalmjuga which we 
choose to call the Mahābhārata» Kaliyuga cannot be identified 
with the Astronomical Kaliyuga for the following reasons :— 


(a) Astronomical Kaliyuga an Astronomical Fiction 


At the beginning of the astronomical Kaliyuga, all the mean 
places of the planets, viz., the Suo, Moon, Mercury, Venus, 
Mars, Jupiter and Saturn, are taken tœ have been in conjunction 
at the beginning of the Hindu sphere ; tbe moon's apogee and 
her ascending node at respectively a quarter circle and a balf 
circle ahead of the same initial point. Under such a conjunction 
of all the planets there should also be a total eclipse of the sun ; 
but no such things happened at that tims. The beginning of 
the Kaliyuga was the midnight at Ujjayini terminating the 17th 
February of 3102 B.C., according to Sürya Siddhdnta* and the 
árdharütrika system of Aryabhata's astronomy as described in 


3 qa Ча dur afai | . 
ganqa Fe Pages sale 
Р s —M. Bh., Adi, 9, 13, 
> aay чї чта чечсе ay quss | 


—Rt. Bh., Vana, 149, 39. 
Ps ятя’ waga fafa яїачі чтече ч! 
"rp arg Ate sfasa чтагч: « 


M: Bh., Salya, 61, 23. 
* Burgess's Translation of the arya Siddhánfa, Cal. Univ, Reprint, p. 19. 
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the KKhandakhádyaka of Brabmagupta.'. Again this Kaliyuga is 
said to һауе begun, according to the Aryabhaliya,* from the 
sunrise at Lanka (supposed to be on the equator арӣ on the 
same meridian with Ujjain)—from the mean suurise on the 
18th February, 8102 B.C. > 

Now astronoinical events of the type described above and 
more specially the conjunction of the sun and the moon cannot 
happen both at midaight and at the next mean sunrise, This 
shows that this Kaliyuga had &n unreal beginning. 

The researches of Bailey, Bentley and Burgess have shown 
that a conjunction of all the ‘ planets’ did not happen at the 
beginuing of this Kaliyuga Burgess rightly observes: ‘it seems 
hardly to admit,of a«doubt that the epoch (the beginning of the 
astronomical Kaltyuga) was arrived at by astronomical calcula- 
tion carried backward.'? 

We also can corroborate the findings of above researchers in 
the following way and by using the most up-to-date equations for 
the planetary mean elements. 

Now by using the Khandakhüdyaka methods, we readily 
find that— 


Or April 13,°1938, Kali Ahargana = 1840537, n 
and the J. D. number on that date = 2429002 
.. Julian day number on the beg. of Kaliyuga = 588465 
- January 1, 1900 A.D. =2415021 
The difference in days = 1826556 
=50 J.C, +3806 days. 


Now the precession of the equinoxes from 3102 B.C. to 499 
A.D. or Aryabhata’s time works out to have been=49° 32' 39". 
The mean planetary elements at the beginning of the Kaliyuga, 
i.e., 17th February, 3102 D.C., Ujjayini mean time 24 hrs. are 


LI 
1 p. C. Sengupta'’s Translation of the ‘ Khanjdakhüdyako," Cal. Univ. Press, 
Introduction, pp. xiv, seq. ;*cf. also p. 9, also all the rules for finding the mean 
places of planets in Chapters Т and II., 


- ‘ачтутягаг{ кага атага’ 


A —Dasagitika, і. 
1 Burgess's Sürya-Siddliánta, Cal. Univ., Reprint, p. 20. 
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* 
worked out and shown below. We have added 49° 32! 39" to 
these mean tropical longitudes arrived at from the rules used, 
во ав о get the longitudes measured from the vernal equinox 








of Aryabhata’s time. -> 
D 
ies "°|. 483 |28598) 2254 
ваш LE - эзо йс © B. = 
m t © 8 -PAETA Bum : 
pem р е 2 seta п ys 
SoS скы: f2"ses| #2°ES% 
ASS 9-85 22.255 кын” 
ez $55 “Б БОА! „ай Т 
ВНР spra |53289: | 34733 
SERE 2B дуя» асядзе 
Е sh 3 9zbdi |52253] 7735 
2 $8452 55242 | £24288) osak 
au = | — = м ~ dh рд 
= 
Sun 301° 40° 9°22% | 351° 12° 48" " о" 0° 0" + 8° 47° 12” 
Moon 305 38 13°81 355 10 653 о о о + 4 49 7 
Moon's Apogee) 44 25 27°66 99 58 7 9 о о ——- 89. 7 
pi Node 147 20 15°05 106 52 M 180 оо —16 62 64 
Mercury 268 24 165| 317 56 41 о о о +42 8 19 
Venua 334 44 50°25 94 17 99 0 0 0 —-94 17 29 
Mars 290 а S467 | 339 85 34 0 о о 420 24 26 
Jupiter 318 89 45°74 B8 12,95 о о о —8 19 25 
Baturn 282 24 1507 | 331 56 64 ооо +23 8 6 


| 


-E 


Hence we see that the assumed positions of the mean planets 
at the beginning of the astronomical Kaliyuga were really 
incorrect and the assumption was nota reality. But of what 
use this assumption was in Aryabhata's time, f.e., 499 A.D., is 
now set forth below. 

Aryabhata says! that when he was 23 years old, 3,600 years 
of Kali had elapsed. According to his Ardhardtrika system— 


3600 years= 1906 ofa Mahdyuga=1314931°5 days. 
Ld 
к: Again according to his Audayika system, 
| E: 
8600 years= 1308 of a €Mahüyuga = 131493125 days. 


! The reference is quoted later on. 
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* 

Hence according to both there, systems of astronomy of 
Aryabhata, by counting 3,600 years from the beginning of the 
astronomical Kali epoch, we arrive at the date March 27, 499 
A.D., Ujjayini mean tims, 12 noon. The unreality of the Kali 
epoch is also evident from this finding. However, the mean 
planets at this time work out as given below :— 


Date: March 21, 499 A.D.e-Ujjayini Mean Midday 























Planet i ма тюн. Ee —— "en cg , — не 
| system system system 

Sun о 0 А 0° p 0" | 359° 49' 5" * 17° 65" 
Moon $60 48 о | око 48 0 9860 24 52 | + оз 8 
Moon's Apogee 35 42 0 35 42 o 35 24 88 + 17 22 
„ Node 85:2 12 0 | 952 12 0 452 2 26 + 9 34 
Mercury _ 160 0 0* 186 0 0" 183 Ө 51 + 2° 50 9” 
Venus 356 94 0 356 24 0 356 7 61 + 16 9 
Mare T 1339 0 7 19 O 6 62 45 + 19 16 
Jupiter 186 0 184 12 0 187 10 47 + 1 19. 
Saturn 40 1° 0 | 49 12 O 48 21 13 + 50 47 





It is thus clear that the beginning cf the Hindu Astronomi- 
cal Kaliyuga was the result of a back calculation wrong in its 
data, and was thus started wrongly. 

It is also established that the astronomical Kaliyuga-reckoning 
is a pure astronomical fiction created for facilitating the Hindu 
astronomical calculations and was designed to be correct only for 
499 A.D." This Kali-reckoning cannot be earlier than the date 


when the Hindu scientific Siddhintas really came into being. 
* 


* The mean of these two longitudea is almost the same aa the corresponding - 


figure in the next column. 
1 P. С. Beogupta — Translation of the Fagdakhádyaka, Iotroduction, p. XIX— 
vaq wo Maim aa amada «а 27: ey: vd ent 
mua. Ag amaaan: Sere: wp. 
—Observation by Süryadeva Yajvan, the commentator of the Aryabhafiya. 











| 


| 
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As this conclusion camnot -but be true, no Sanskrit work or 
epigraphic evidences would be forthcoming as to the use of this 
astronomical Kali-reckoning prior to the date 499 A.D. 


(b) Astronomical Kqli-reckoning a Possible Creation of 
Aryabhata I 


As has been said before, Aryabhata I іп bis Kalakriya says, 
' Now when 3,600 years and threg quarter yugas bad elapsed, 23 
years were over since my birth." We may interpret how he 
could arrive at 3,600 years of Kaliyuga elapsed, when he was 
23 years old, in the followigz way a 


Varahamihira in his Pafcasiddhdantika says that the longitude 
of Maghā (Regulus) was 126*.* This was probably known to 
Aryabhata I, as we feel inclined to conclude that it was the old 
Sürya-Siddhánta that was quoted by Variha when stating the * polar’ 
longitude of the seven ' junction ' stars in his work. In Рапдауа 
time further, it is stated in many places in Sanskrit lilerature that 
‘the rsis or the stars of the Great Bear were conjoined with 
the Maghàás.' Aryabhata I may have assumed from it that the 
summer solsticial colure of the Pāadava time passed straight 
through the star Масла or Regulus? for which the longitude was 
known in his time most probably as 126° as measured from the 
vernal equinox. [п Pàándava time its assumed value was taken 
at 90°. This would show a solsticial shifting of 36°. If we assume 
further that Aryabhata knew of Ptolemy's precession, rate of 1° 
per 100 years, the time from the year of the battle te Aryabhata 
I’s time (499 A.D.) would be 3,600 years. The battle year would 
then be 3102 B.C. Thus we see that Aryabhata I may have made 
the statement about ‘ Bharata Thursday ' depending not on ап 
actual tradition handed down to his time, but on some wrong 
back calculation based on an іпеоггесё assumption about the 


Lg 
L чеген Гейт эчаїйапаяч gaaat: | 


salwar {ласта aa пән атг: a 
—Aryabhatiya, Kálakriyá, 10. 
а (чаты ег чя чїй запи __ 
—baacasiddhàntikà, Chapter XIV. 
3% An accurate calculation on this bypothesis would lead to the year 2350 B.C. 
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position of the solstices of the Pandava time, and an incorrect 
annual rate of precession of the equinoxes transmitted to India at 
that time. 


(c) Conflict of Amyjabhata Tradition with Mahdabhdrata Evidences 
е 


It is readily seen that the year 3102-01 B.C. was similar to 
1935-36 A.D." In 1935 the new-moon near Antares took place 
on the 26th November, 1935. , The anniversary of Bhisma's 
expiry which came 81 days later, therefore fell on the 15th 
February in 1936. The total shifting of the solstices up to 
1935 A.D. from 3102 В.С.” works out to be 69°32’ nearly. The 
sun had the tropical longitude of 339°32) (=270° + 69°32’) at 
about noon (Calcutta) of the 29th February, 1936, the day follow- 
ing which corresponded with the day of Bhisma's expiry as far as 
the solstices are concerned. Hence if we take the year of the 
Kuruksetra battle to be 3102 B. C., the day of Bhisma’s expiry 
becomes 14'or 15 days before the sun's turning north. Thus 
3102 B.C. for the year of the Bharata battle becomes an 
absurdity as judged by the Mahdbhdrata references. 

We thus see that the Aryabhata tradition that the Bhirata 
battle was fought in 3102 B.C. is an impossible propositidh. 
First of all this astronomical Kali-reckoning is a pure astronomical 
myth created with a definite purpose. It was the resultof a 
back calculation wrong in its data, the reckoning itself cannot be 
traced to a date possibly earlier than 499 A.D., a creation most 
probably of Aryabbata I. The beginning year of the astronomical 
Kaliyuga or 3102 B.C. is at serious conflict with the Mahābhārata 
evidences we have used for determining the year of the Bhirata 
battle. Hence Aryabbata tradition is totally untenable. 


(d) Mahabharata Kaliyuga 


As the Mahābhārata s&ys that the Bhürata battle was fought 
at junction (antara) of the Kali and Ройрата ages, we should now 
try to ascertain when this Mahabharata Kaliyuga was started. 


1 The number of years — 3102 B.C. and 1935 A.D. 
= 5030 years (sidereal) = 1989 x 24-160 x 74-10 х 2 years, 


* 
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The beginning of the five-yearly luni-solar cycles or yugas of 
the Veddngas is associated with the day of the winter solstice 
thus :— • 

‘When the sun, the moon and the naksatra Dhanisthā 
(Delphinis) ascend the heavens together, it is thee beginning of 
the Yuga (cycle), of the month of Migha or Tapas, of the 
light half and of the sun's northerly course.'' 

Again all Hindu calendars айа the Purünas* say that the 
Kaliyuga began with full-mcon duy of Мадла. "This Kali- 
beginning was quite different from the astronomical Kali epoch, 
the later started from the light-half of Сайта, i.e., from Feb. 
17-18, 3102 B.C. Judging by the beginning of the luni-solar 
cycles of the Vedanga period, we should identity, the day of the 
winter solstice with the full-moon day of Mdgha, in finding 
the beginning of the Kaliyuga which is mentioned in the 
Mahābhārata and the Purdnas. 

Now we assume that the Purinic Kaliyuga was started from 
the full-moon day of the standard month of Magha, of which 
we have spoken before,” and that day was also the day of the 
winter solstice. We also understand that it is the same Kali 
yuga of which the reference is found im the Mahābhārata and 
the Puranas. д 

We agree to accept that this standard month of Mügha 
happened in our own time in 1924 A.D. from the 5th of February 
to the 5th of March, with the characteristics, viz., that it began 


1 чта Harel аат are ачта! 1 . 
eireaifags rwr; quss nem ou 
—Ydajusa Jyautisa, 6, 
2 mamaa а a atn яча! wife ea | 
ишанны afaaqa anen geet ч a2 и 
чат чате: wan: устауда: и 


— Vignupuràna, ТЇЇ, 14, 12.13. 
* 


aleo 
йлы тат = яча wif UE wi e 
ччЕ ч Awe ине ow epum 1 
qure war WA «тыгчогт Сап н, 
: —Matsya Purdaa, 17, 4-6. 
3 Fide Chapter I, page 21. stoya Ригада 
6—1408B 
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with the New-moon at the beginning. of the Dhanisthd cluster, 
had its Full-moon near the Maghas and the Last Quarter 
conjoined with Jyestha or Antares. . 

Now according to our finding the year of Bharata battle was 
2449 B.C, and in so far as the moon's phases near to the fixed 
stars are concerned it was similar td 1929 A.D.' Hence 2454 
B.C. was in the same way similar to 1924 A.D. 

It was in 2454 B.C., on thee 9th January, that a full-moon 
happened. At Greenwich mean noon ог 5-8 p.m. Kuruksetra 
time on that date the apparent longitudes were for 


Sun = 269° 30’, 
Mogn=86" 10, nearly. 


The moon Was ahead of the sun by 176° 40' nearly ; and the 
full-moon bappened in about* 73 hours at about 1° 15' ahead of 
the star Regulus or Maghá. The sun reached the winter solstice 
24 hours later. The day of the winter solstice and the full-moon 
day were the same day according to Mahābhārata convention * 
of its ending with the sunrise. 

Most likely the Mahābhārata Kaliyuga truly began from this 
year of 2454 B.C., 10th January, when the Pandavas were still 
on exile. The year of the Bharata battle or 2449 B.C. marked 
the end of five-yearly cycle, was within the sandhi or junction 
of the Drüpara and Kali ages. This sandhi was a period which 
was taken to last a hundred years, f.e., till about 2354 B.C, 
most likely. During this period men were uncertain when the 
Kaliyuga, began. Hence the year of Bharata battle coming five, 
years after 2454 B.C. was itself taken as the beginning of the Kals- 
yugu. The year of Krsna's expiry coming 36 уеагв * after the 
great battle and 41 years (—38--3) after 2454 B.C. was also a 
beginning of the Kaliyuga.* In these years also the day of the 
winter solstice was not muph removed from the full-moon day 


^ 

i The foregoing chapter, p. 12 сі seg. 
3 М Bh., Afvarledha, 44,2. 

з M. Bh., Maugala, Ch. 1. 


—Visnu Purina, IV, 24, 110, 
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of Mdgha. Hence followed’ a ‘rule of the thumb” that in this 
period, whenever the standard month of Mügha should apparently 
return, the day of the full-moon was taken as {he winter soletice 
day. . 

As an illustration of how the above ‘rulg of the thumb " 
was followed for predicting the winter solstice day in Pandava 
time, we bave already considered the words of Krena as to the 
expected day of Bhisma's expiry in. Chapter I.' We propose to 
discuss it again by back calculation. 

It has been shown that the observed day of winter solstice 
ливі have been the same as the Mdgha full-moon day of 9th 
to 10th January, 2454 В.б. After* the completion of the five 
yearly luni-solar cycle in 2449 B.C., there was apparently a 
return of the standard month of 4fágha. ТЬе full-moon fell on 
the 14th January, 2449 B.C. on which at G.M. noon :— 

Appt. Sun=274° 53! 
4, Moon=90° 39 nearly. 


Thus the full-moon happened about 84 hrs. later. This 14th 
of January was the estimated day of the winter solstice for the 
year 2449 B.C., but it could not be*tbe accurately determined 
solstice day. Now the Vedic year was of 366 days or 12 luna- 
lions plus 12 nights. If we count 366 days from January 14, 
2449 B.C., we arrive at the estimated day of the winter soletice 
as January 14, 2448 B.C. The first day of the sun's northerly 
course (as estimated) would be January 15, 2448 B.Ç., as the 
day for Bhisma's expiry. Now the battle ended Ф the 21st 
November, 2449 B.C. The number of days between these dates 
becomes 55 days. But one day more was probably included in 
this period in the following way :— 

We have shown in Chapter I, that in the year 2449 B.C., 
the calendar authorities of the Pandifva time, most probably began 
the reckoning of the lunar month of Pausa from the 20th of 
November.’ Hence between this date and the expected day of 
Bhisma's expiry, the 28th day of lunar Magha to come, there 
would be 29°5+28=57'5 days (here the „estimated day of winter 


1 М. Bh., Sánti, 51, 44, lós. cit. 
1 Cbspter I, p. 19. 
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solstice was the 27th day of lundr Magha and Bbhisma was to 
expire on the following day). Now reckoning from the,day on 
which the battle ended till this expected day of the sun's norther- 
ly course-there would be 56 or 57 days. This would explain 
Krena's predictidn about the expiry ef Bbhisma, most probably 
made on the date on which the battle ended or on the day 


following. Р 


(e) Evidence of the Mahabharata Kalt-reckoning 


A question may now be asked if there is any evidence that 
this Mahābhārata Kali-reckoning was current in India for some 
time. The following instapces may фе cited :— 

(1) A verse quoted in a work named the Laghu Bhdagavat- 
amrta by Rupa Gosvàmi, thus speaks of v time when the 
Buddha was accepted as an incarnation of Visnu ' 

‘He was revealed when 2,000 years of the "Esas had 
elapsed ; his form was of a brown colour, two-handed and bald- 
headed.’ 

Now the Buddha's Nirvana took plage according to the latest 
authorities at his age of eighty in 483 B.C.” He was thus born 
in 563 B.C., and beganepreaching the truth that came to him 
when he was thirty-five or about 528 B.C. Two thousand years 
before the Nirvana year was the date 2483 B.C., and our finding 
of the year of the battle is 2449 B.C. Hence according to the 
rough statement quoted above a Kali-reckoning was started near 
about the year of the battle. 

(2) Again all orthodox Bengali almanacs record that? in 
the Kali age, kings Yudhisthira, Pariksit, Janamejaya, Satànika, 
Vikramaditya and others of the lunar race, 120 in number, ruled 
for 3,695 years 3 months and 18 days till the Mubammadan 
conquest (of Bengal presumably, as it is essentially a Bengal 
tradition). The Sena dynasty«of Bengal, which claimed its descent 


1 Sal fw жасечтчіай ай | 
‚чү; чтечачїе fea Гчзёазіњат п 
Quoted by Bir William Jones in his paper in the Asiatic Researches, Vol, 1I, p. 92. 
7 Perhaps the real Nitvina year was 544 B.C. 
^ "wa — ufufexactiersmad sme ws amena mra: (апач аитат атат: 
giñen UMA: ve NR ечи: пчеаачдачіге ала 
чий жөп =г099:1: аа: тұт spem... 
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from tbe lunar race? reigned independently in East Bengal for 
some years even after the conquest of West Bengal by Muham- 
mad Ibn Bakhtiyar. If we count 3,695 years from 2449 B.C. 
we arrive at the year 1247 A.D. for the extinction of the Sena 
dynasty, and is very nearly true historically. Hence the - 
Mahābhārata Kali-reckoning was started from the zero year of 
the Yudhisthira Era, the very year of the Bhirata battle. 

We trust, further evidences as to this Mahābhārata Kals- 
reckoning have ali been suppl&nted by the astronomical Kali 
years started by Aryabbata I, in 499 A.D. So great was the 
fame of Aryabhata I, as regards astronomy and reckoning time, 
that very few dared to tontradict him. — Ravikirti, the famous 
writer of the Aihole inscription of Pufakesin II (634 A.D.), 
accepts Aryabbata's finding pf the year of the Bharata battle in 
speaking of his titne as 3,735 years elapsed from that event." 

To sum up: The Mahābhārata indeed says that the Bharata 
battle was fought at the junction of the Kali and Dvdpara ages; 
but the Mahābhārata Kali age was different from the astronomi- 
cal Kali age started by a back calculation by Aryabbata I, in 499 
A.D. The former Kaliyuga truly began from 2454 B.C. (10th 
January). Even the year of the Bharata battle (2449 B.C.) was 
in itself a possible beginning of this Kaltyuga, starting from 
the 14th January, 2449 B.C. We have shown examples of the 
Mahābhārata | Kali-reckoning that have continued up to the 
present time from some other sources. The astronomical Kali- 
reckoning is a mere astronomical fiction created by Aryabhata I, 
for a definite astronomical purpose, is an unreal thing as it was 
unconnected with any real astronomi«ál event, is the result of a 
back calculation based on incorrect astronomical constants. It 
never could have existed before 499 A.D. and thus cannot truly 
point out the time of any historical event prior to this date. 
Thus the Aryabhata tradition that'the Bbàrata battle was fought 
in 3102 B.C. is totally indefensible—i4 a pure mytb.* 


e.. . T 
1 fang (аячы ч онтсататтзнаа: i 
exrmemagw лачи qu п 
—Epigraphia Indica, VI, pp. 11-12. 
2 Cj. Dr. Fleet's discussion about this Kali era in JRAS, 1911—pp. 479 et ta., 
and pp. 676 et esq. 





CHAPTER ill 
DATE OF THE BHARATA BATTLE 
Sharata-Battle Tradition (C) 
2. Purinie Traditions and Evidences 


Before we can consider {Ме Purdnig traditions and evidences 
as to the time of Bharata batlle, it is necessary for us to establish 
which of the Purdnas, as we have them now, have the oldest 
strata in them and which the latést. In fact we have to settle 
which are to be believed and which not, or which were the 
originals and which the borrowers and interpreters. We have 
to think of :— 


(a) The Sequence of the Purdnas 


The Puránas which appfrently seem to tbrow any light аа 
to the date of Bharata battle are :— 


(D The Matsya Purina, 

(2) The Vayu Purana, 

(3) The Visnu Purdna, and 
"44) The Bhágavata Ритӣпа. 


In all these Puránas we have the records of some of the earlier 
positions of the equinoxes and solstices, which are mere traditions 
and were not true for the time of composition of these works. 
The latest positions of the gplstices as given in these works 
may be some guide аз (о the real sequence of these Puranas. 
The Matsya Purdna says that the sun reached the southernmost 
limit in Mdgha and notbérnmost limit in Srüvana.! This is of 
the same type as of tbe Jyautisa" Vedárga rule ‘ Magha-sravanayo- 


1 Matsya Purdne, 124, 44 and 50. 
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ssada'* and this was true for “about шй B.C. The same 
statement occurs also in the Vayu Purina,’ together with the 
more definite statement as to the position of the solstices, viz., 
that of the naksatras the first was Sravisthüs A little later the 
Vayu Purdna again says that the circle of constellations began 
from ihe naksatra Sravarfi.* Hence the latest indication of the 
position of the winter solstice was true for about 400 B.C., and 
it is the same as in the presemt recension of the Mahdabhdrata.° 
Thus from the astronomical ipdications it appears that the 
Matsya Purana has the oldest Puranic stratum, then comes the 
Vayu in the same respect. 

Another evidence which helps eur finding is that both the 
Matsya and Vayu Purinas are mSntioned and quoted in the 
present recension of the Mahābhārata.” According to Pargiter,’ 
of the Vdyu and Matsya Putdnas, the Matsya gives the oldest 
version, Vayu the next in so far as the dynastic lists of the Kali 
age are concerned. Hence our finding of the sequence of the 
Purdnas has some support from Pargiter and во also from Dr. 
V. A. Smith. It must be clearly understood that we do not 
mean to say that the Purdnas as a class of literature did not 
exist before the present Matsya and, Vayu Purdnas began to be 
Compiled. In the Satapatha Brahmana or the Brhaddranyaka 
Upanisat, we find the enumeration of different classes of 
literature in which the Purinas have a place. In the Aévaldyana 
Grhya-Sütra, the Риғапаѕ and Gdthd-Ndrasamsis” are distinctly 
mentioned. We do not, however, know the names of the Purdnas 
which were current in the age of the Brühmanas or of the Sutras. 


1 Ydjusa Jyautiga, T. 
qqu* «fawrdt Эгч атаа, 1 


aqin «Рату тега: War 
Vayu Purána, 50, 172 and 127. e 
Ibid., 53, 111-116. 4 [b:id., 59, 119. 
M, Bh., Afeamedha, 44, 2; for discussion," cf. Chapter I, p. 1. 
M. Bh., Vana, 187, 55; aleo M. Bh., Vanag 191216. 
Aana «rw чч чїй! атта graa gay | 
т Pargiter's Kali Age, Introduction, p. XX. 
з Brhaddranyaka Upanisat, IV, 5, 11. р? 
* Aivaläyana Grhya-Sütra, З, 8, 1. 
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Now coming to the Visnu Purana, we find that it is the 
telling of Paràsara, the father of Vyasa to one Maitreya during 
the reign of Pariksit, the grandson of Arjuna. Thus Vyasa 
being the grandfather of the Pandavas, Рагаќага was the great- 
great grandfather of  Parikgit. Ia the Mahābhārata itself 
Рагӣќага is nowhere described as taking part in the events of 
the Pándava time. Hence the story of the origin of the Visn« 
Purüna conflicts with our sense of Historical perspective. 

Again coming to the latest position of the solstices as stated 
in the Visnu Purdna we find that it says ^ that the sun turned 
north at the first point of Makara (Capricorn) and turned south 
at the first point of Karkath (Cancer), Such a statement at a 
vital point at once should place the present recension of the Visuu 
Purána between 499 A.D. to 700 A.D. Similar remarks apply 
to the Bhiágavata Purdna also. 

We thus come to the conclusion that the oldest Purdnas are 
the Matsya and Vayu, and the Visnu and the Bhagavata the latest 
from а consideration of the astronomical indications in them. 
So when we attempt at finding the year of the Bharata battle 
from the Puranas, we should place the greatest reliance on the 
Matsya and then on the Yayu accounts. The Visnu and 
Bhügavata evidences should be considered as mere conjectures | 
and misinterpretations of the Matsya texts and as such are least 
reliable. We now proceed on to consider the Purdnic dynastic 
lists as given in the Matsya Purana. 


(b) Puránic Dynastic Lists 


The Purdnic dynastic lists apparently seem to maintain а 
continuous record from the year of the Bhirata battle down to 
the extinction of the Andhras. The accounts of these lista contain 
two sorts of statements, viz., (1) in which the reign periods of the 
kings are severally stated, behind which there is apparently the 
character of real chronicling, and (2) the statements of the reign 
periods of the differerit dynasties made collectively, which are 

. г 


1 Vimu Purána, ТУ, 90, 13; T, b, 16. 
3 Ibid., XL 8, 28.30. 
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a 
evidently the work of later Summarizers. We shall consider 
chiefly the Magadhan ° dyngsties, the first of which was the 
Brhadratha dynasty. The Matsya account reads as follows ' :— 

'" Henceforward I will declare the Brbadzathas of Magadha 
who are Kings in Sahadeva's lineage in  Jarasandha's race, 
those past those existing amd those again who will exist; I will 
decl e prominent amongst them ; listen as I speak of them.” 

Тһе dynastic list is thus professedly incomplete as it contains 
only the names of chief kings and the durations of their rules. 
The narration next runs thus * :— 

'* When the Bharata battle took place and Sahadeva was slain, 

his heir Somadhi became king in Girivtaja ; he reigned 58 years. 


è 
a 
1 ма we agente ana 9 eee: | 


augan 89 ія araa 41; и 
чат аангагч иїччтч aur чи: 1 
amaa, wacaifa аха я (яума н 

* gare wr on чє ГАЯ i , 
Wr«rfawrer era) тэп Ww fufca и 
Tend WEISE! ч Sar CISTECKTXGIH | 
чачагча:ч E натат Яич d 
чча ws fing cd ajaaa | 
чада saree facies) fed та: п 
quise Sar чә ч uua птната BETA | 
anfing ниетт um satarnrcay и " 
Gef mamaymi четда Yt | j 
танчу ifa чапа ита и 
werwe were axe: | 
seifanfa auifo «v! arera 3 fnr: и 
чеччү wy xp затеи а uw: 
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In his lineage Srutagravas was for 64 years. Ayutayus reigned 


26 years. Ніз successor Niramitra “enjoyed the earth 40 years 
and went to heaven. Suksatra obtained 56 years. Brhatkarman 
reigned 23 years. Senijit is also gone after enjoying the earth 
50 years. Srutaiijaya will be for 40 years, great in strength, 
large of arm, gfeat in mind and prowess? Vi ill obtain 
28 years ; Suci will stand in the kingdom 58 years. 
will enjoy the earth 28 увагв.. Valiant Suvrata will ob 
the kingdom 64 years. Sunetra will enjoy the earth 8 
years. And Nirvrti will enjoy this earth 58 years. Trinetra 
will next enjoy the kingdom 28 years. Drdhasena will 
be 48 years. Mahinetra will be resplendent 33 years. Sucala 
will be king 32 years. King Sunetra will enjoy the kingdom 
40 years. King Satyajit will enjoy the earth 83 years. And 
Visvajit will obtain this earth and be 25 years. Ripufjaya will 
obtain the earth 50 уеагв.'' 
Then the Purdnic summarizer says ' :— 






** These sixteen kings are to be known as future Brhadrathas. 
Their life-time will exceed by twenty years (the normal span of 
life) and their kingdom will last 700 years." 

As we shall see, that thege 16 Kings are all named in the above 
lists form Senajit to Ripuüjaya, and the sum total of their rules 
comes up correctly to 700 years. The account is concluded by’ 


чатта пгт ч 2289 ича? | 
азыг чі er] wA | 
wifasrm wap «тэ uere wfamfer i 
чатда eatin йа! WISI аа; 1 
заяа uiuat om атана ear: ! 
miat (ачит aing wfaur и 
вчу wifu qe ure ate | 
1 ЙА armar wfaart] eer: | 
айч uf чїй ч AERA п 
з erfin sar wa чічате were: à 
qu sigeg % dat сай afeafe ( 


The Matsya texta quoted above have been very carefully compiled from Pargiter's 
Dynasties of the Kali Age. In the translation also [ have followed Pargiter. 
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“ These future наслада will certainly be 32 kings in all, 
and their kingdom will last full thousand years indeed.” 

The list of these Brhadratha kings as named above may be 
made up as follows. It should be clearly borne in mind that 
there are ga d up in this list—theegaps which we 





do not how to fill up: 

h Years of« ' Present’ and ' Future’ Years of 
= Rule , Kings Rule 
Somadhi ... 58 | Senajit — MM 
Srutaáravas .. 64 | Srutafijjaya E A 
Ayutayus .. 26 | Ун 28 
Niramitra .. АО | Suci ` ss. ^ QE 
Suksatra 2. 56 Ksema 28 
Brhatkarman u- DET | Suvrata 64 
Total Years of ' Past' Kings 267 Sunetra І ove BO 

Nirvrti 58 
1 | Trinftra 


Drdhasena | сео ae 
Mahinetra mn DD 
. Sucala és. ША 
Sunetra II . ic «^U 
Satyajit we ' ЭЭ 
Vi$va]it ^e 25 
. Ripufijaya — OO 


Total Years of * Present’ 

and ‘Future ' Kings ssa "TOO 
RC 

In the above list there are named 22 kings in all, but nowhere 

do we find a clear statement that any one king was the son of 

the king named before him or he was the father of the next king. 

On the other hand we have the introductory statement that these 
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were the chief kings of the line runrting ffom Somiüdhi, or that 
the list of kings is incomplete from the start to finish. The 
sixteen of the *futore' Brhadrathas named in the list were only 
those of extraordinary longevity. The total number of the 
' future ' Brhadrathas is again stated definitely tó be 32 and that 
the total duration of their rule would be full 1,000 years. > It ie 
not possible to arrive at any definite conclusion as to the duration 
of the kingship of the Brhadrathas from such an incomplete list. 
In order to understand the statements of the Purdnic summarizers 
we however take the incomplete list as complete and see what 
results we are led to. We have the series of dynasties as 


follows :— е " 
‹ Total Years 
(1) Beliadindháe of Magadha from the year of ... 967 
Bharata battle. 
(2) Pradyotas of Avanti! * 18 с ate 
(3) Sisuniagas of Magadho * ul Ta .. 860 





Total * Years ... 1,500 


Then came the accession of Mahapadma Nanda who was 
the founder of the Nanda “dynasty of Magadha which lasted, 
according to the Purdnas, full 100 years. 


Thus between the year of the Bharata battle or of the birth 
of Pariksit to the accession of Mahapadma Nanda, as worked out 
from the dynastic lists of the Purinas there was the interval of 


1 geata Aaaa y | 
yam: (gferm:) mfa var wganfet enfe à 


Here compare the Vignu statement which шаке: Рока the minister of the last 
Brhadrstba Ripufijays. è 


* Here the collective statement runs thos : 
тати wifa ччїїч afeaaifunifa ч! 5 
баатар ибаа «тит! «гачтаат: 1 
‘ The Siénnágas who were Kgatriyfs of an inferior class will reign for 360 years." 


з According to Virmu and Bhagavata Purünas the period of Brhadrathas is 
- 1,000 years and that of the Pradyotas is 138 years and of the Siéunagas 360 Risi 
Thus the total comes up to 1,498 years. 
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1500 years nesrly. This їз in agreement with the following 
statement of the Puranic summarizer :— 


атач чаба wen arraeaifiaa= a a 
vd часе р 79 waar 


* Fróm Ње birth of Pariksit to the accession of Mabapadma 
Nanda, the interval is to be kfown as one thousand five hundred 
years.' 5 

We should here be very careful to ascertain what the second 
half of the second line of the above verse was, according to the 
Purántc summarizer. The yariant reatlings are © тч Tum, 
"er Taga”, “та dumm "and “aq Tatar”. The very 


next stanza runs thus :— 
Gare SUITENITET ASTRA JA: ! 
aai ч areal че. (ёги eren | 
атаа SISTA этең, иғыт=атеп: яча: и 


The substance of which is that between Mahapadma and 
the extinction of the Andbras the time interval was 836 years. 
Aecording to the dynastic lists the sum total of the durations 
works out as :— 


Nandas M ... 100 years 
Mauryas “© He ABT. ж 
Sungas FA AE ty | a 
Kanvas „Ж бт Qe 
Andhras 2% won 460 


Total? $854  yenrs 


Here a difference of 18 years ie inexplicable as we do not 
know how long Mahüpadma Nanda ruled. 

Now the interval between the birth of Pariksit and Nanda's 
accession = 1500 years as shown before, and the interval between 
Nanda's accession and the end of Andffras — 854 years as shown 


a 
1 Pargiter has traced this reading in cefM!., bMt., InMt, bIVe. recensions 
according to his notation in bis Dynasties of the Kali Age, p. 58, 
2 According to пи and Bhdgacata Puránas the total òmes out to be 850 years. 
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above. Hence the time between the birth *of Pariksit aud the 
extinction of the Andhras becomes according to the Purdnic 
22354 years. i 

Now in the mode ‘of reckoning time by the cycle of sts, 
the constellation of the great-bear is taken to remain conjoined 
with one naksatra for hundred years. Іа 2354 years, the [isis 
(Great Bear) would be taken to pass over 23 naksatras and 
reach the 24th naksatra. This is thus stated in the verse ‘:— 


тн пп ят n AN тая | 
said а aed a vfacaiea да wm I 


‘The seven Rsis were conjoined’ with Maghds 100 years in 
Pariksit's time ; they will be in the 24th constellation (naksatra) 
according to my estimate at the end of the Andhras.' 

Here we have a clear statement by the summarizer that 
between the birth of Pariksit and the extinction of the Andbras 
the interval was slightly less than 2400 years. Hence it is 
clear that the true intention of the Purünic summarizer, as to 
the interval between the birth of Pariksit and the accession of 
Mahipadma, is that it was about 1500 years and the true reading 
of the second hilf of the second line of the verse in question їз 
undoubtedly “stad qaad.” 

We have now to consider the following Visnu and Bhdgavata 
statements that— 


(a) ‘From the birth of Pariksit to the accession of Маһа- 
padma Nandg the time interval is to be known as 1015 (or 1050) 
years.” 

(b) * When the Great Bear will reach the naksatra Pürvásádhá, 
the Kali Age will have ascendency from the time of Nanda.’ ? 

These verses cannot be traced either to the Matsya or the 
Vayu texts. They are at variapce with the dynastic lists as given 
in the Visnu and the Bhagavata Puranas. Even Sridhara, the 


1 Pargiter's Kali Age, "pp. 38-59. 
1 aru er] utem чОѓча: | chad www п і quero 0 
у | Pargiters Kali Age, р bb. 
⸗ naaf дат SA qeararet awa: | пет чета wee: «іму fu пнщ п 
~ Ibid., p. 61 


— 
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great commentator of" the Visnu’ Purana, could not reconcile 
these statements and in the’ second statement would substitute 
' Pradyota ', the first king of the Pradyota dynasty in place of 
‘Nanda.’* In these Purdnas (Visnu and Bhdgavata) the sum- 
marizers were crazy in their arithmetic, and the Puftünas them- 
selves were written most probably in the Gupta and post-Gupta 
periods, and are not at all trustworthy in so far as historical 
matter is concerned. The mais aim of the composers or com- 
pilers of these Purdnas was to inculcate Vaisnavism or the Visnu- 
cult and perhaps not to record any real history. 

If we are to put any faith in the Purdnic dynasty-lists and 
the Puraünic summarizers, the date of the Bharata battle becomes 


1921 B.C. as follows :— " " ч 
Interval between Pariksit and Nanda = 1500 years 
Duration of the Nanda dynasty = 100  ,, 
Accession of Chandra Gupta Maurya = 3821 B.C. 


The total gives the year = 1921 B.C. 


but we cannot accept as correct these Purdnic statements whether 
of the dynastic lists or of the Purdnic summarizers. The Brhad- 
ratha dynastic list is incomplete, further there was probably one 
period of interregnum between the extinction of the Brhadrathas 
of Magadha and the rise of Pradyotas of Avanti. 

Again if we take that the * future ' Brhadratbas reigned for 
full 1000 years and the past Brhadrathas for 300 years, the 
dynastic lists would make the interval between the birth of 
Pariksit and the accession of Nanda 1900 years taking the inter- 
regnum to have lasted 100 years. To this period we have to 
add 421 to have the year of the Bharata battle, which would now 
stand at 2321 B.C, All such speculations are valueless or incon- 
clusive when they are based on totally unreliable materials derived 
from the Puranas. By way of contrast we have shown already, 


1 Qf. “атаб. wenarad aE | qaa? AGa нтлч#їннгош 
fagua ятачтя! зтзте=че)жага і. srt senaimqpermpat — querere жатад 
atevadiwea aramaq: тая 5ч otifeternc aitecahtemy | дат gemi 
ain: femp мат gerer waa efe weed: Sridbara's commentary on the 


Vignu-Purdna, m 
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2 
how neatly and directly the Mahābhārata astronomical references 
lead us to the real year of the Bharath battle. 

If the Purdnte faulty dynastic lists may lead us to 2257 B.C., 
we should more readily and preferably accept 2449 B.C. as the 
true year of the Bharata battle, since it is deduced from the 
Mahābhārata incidental statements, which are more definite and 
also consistent astronomically, and corroborated by the Vrddha 
Garga tradition as recorded by Varahamibira. 


(e) Further Риғїпіс Evidences by the ‘ Position’ 
of the Great Bear 


We now proceed to consider another alleged Purdnic evidence 
which states the. position of the Great Bear in Pariksit's time, 
To us the statement that the Great Bear remains in one naksatra 
for 100 years is meaningless ; still we have to make some attempt 
at understanding wha: the Purdnas say about it. The Purdnic 
description of the movement of the Great Bear runs thus * :— 

‘The two front stars of the Great Bear, which are seen 
when risen at night, the lunar constellation which is seen equally 
between them in the sky, the Great Bear is to be known as 
conjoined with that constellation 100 years in the sky. This js 
the exposition of the conjunction of the lunar constellations and 
the Great Bear. The Great Bear was conjoined with the Maghds 
in Pariksit’s time 100 years.’ * 

The two front stars are the two pointers, viz. х and & Ursae 
Majoris. We are to draw two great circles, one through each 
of the pointers and both passing through the celestial pole of 
the time: these circles will cut the ecliptic in two points; between 
these two points the naksatra in conjunction with the Great Bear - 
will be equally distinct. The Great Bear was conjoined with 


1 grälar at quii cae whet fafa 
wüp а wed wu aq на fafa y 
aa anii читает wore | 
— € аланла П 
знай augm: ara MÅR naq | 
Pargiter'a Kali Age, p. 59. 
з Pargiter's Kali Age, Translation on p. 75. 
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the Maghds (a, у, y, ©, жапа ¢ Leonis) in Pariksit’s time according 
to the above Purdnic statement. This means that the celestial 
pole of the time of Pariksit lay on the great circle passing through 
the central star of the Maghds (a Leonis) and the middle point 
of the arc joining a and 8 Ursae Majoris. 'The celestial pole 
moves in a small circle about tha pole of the ecliptic of a mean 
radius of about 23° 30'. We have solved this problem and the 
time of this celestial event comes out to be 371 B. C. The above 
statement as to the alleged position of the Great Bear in 
Pariksit'a time is also equivalent to this: that the right ascension 
of a Leonis was equal to the mean of the right ascensions of а and 
8 Ursae Majoris. From Юг.» Neugebayer's Sterntafelen (Leipzig, 
1912) the time for the event becomes about*300,B. C. It should 
thus appear that the time indicated by this Purdnic statement, 
as to the position of the Great Baar in Pariksit's time, belonged 
neither to Pariksit nor to this Purdnie astronomer. It is absolutely 
valueless for our purpose. Any other interpretations, that may 
be sought to be given to this position of the Great Bear as stated 
in the Puránas in Pariksit's time, are not acceptable as they 


* would be mere speculations. 


„Зоте say that Saptarsi or Great Bear here means the solsti- 
cial colure ; the compiler of the Purána wants to say that the 
solsticial colure passed through the middle point of the line joining 
a and 8 Ursai Majoris at the time of Pariksit. According to the 
above interpretation the time of Pariksit stands at the neighbour- 
hood of 1400 B. C. But according to the statements of the 
Puranas, the Saptars:-line passed not only through the middle 
point of a and 8 Ursai Majoris, but it also passed through the 
middle point of the naksatra  Maghà at the time of Pariksit. So 
according to the Purdnas, the finding of time is not to be done 
with the help of а and 8 Ursai Majoris alone, leaving aside the 
naksatra division Maghā or the star Regulus. On the other hand 
we can find out the time alone with the «help of Magha. ТЕ may 
be shown that the summer solstical colure passed through Лат 
(Regulus) in 2350 B. C.; but asthe middle point of the naksatra 
Magha is at about 40’ east’ of the star. Regulus, the time when 


1 According to the division of the ecliptic into naksatras- аз ія now accepted, 
8—1408B 
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the solsticial colure bisected that naRsatra division is 2398 B, C. 
which is very near to 2449 B. С. the year of the Bharata, battle 
as determined by ys. We have already said that an exact 
determination of the time of any past event by the above method 
is not possible. ft would be rather controversial and inconclusive 
if in interpreting any statement of the Purdnas we take into 
account only a portion of it. Wø have shown before that the 
Ригӣпіс statement regarding the position of the Great Bear is 
valueless. The year 371 В. ©., obtained from the position of 
the Great Bear, perhaps relates to the time when the Matsya and 
the Vayu Purdnas began tq be шара, which has no connection 
with the time of Pariksit. + 


We have thus most carefully examined the Puránic evidences 
as to the date of the Bharata battle. We have established that 
the oldest Purdnic strata are to be found in the Matsya Purina, 
then comes the Váyu Purdna in sequence of time. In во far 
as historical matter is concerned the Visnu and Bhdgavata 
Puráünas are not at all trustworthy. Even in the Matsya Purina, 
the dynastic list of the Brhadrathas of Magadha is incomplete 
in that it states the names of the chief kings only and the dura- 
tions of their rules. We have also saan that the Риғатіс  sutu- 
marizers really mean that the time interval between the birth 
of Pariksit amd the accession of Mahiapadma Nanda was about 
1500 years. The Visnu and Bhdgdvata summarizers' statement 
that the same period was about a thousand years is not reliable 
as it contr&gicts the dynastic lista of these Purdnas, cannot be 
traced to the Matsya and Vayu Puranas and not acceptable 
even to the great scholiast Sridhara of the Visnu Purána. The 
incomplete dynastic lists of the Matsya Purdna properly inter- 
preted may lead us to 2321 B. C. as the year of Bharata battle. 
Any speculation with such faulty materials as the Purdnas afford, 
can never lead to the real truth about the year of the Bharata 
battle. On the other hand much better data have been derived 
by us from the MahabRarata itself which directly lead us to 
2449 B. C. as the Year of the Bharata battle and this was the 
zero year of the Judbistbira era according to the Vrddha Garga 
tradition, We have also given the most careful consideration 
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to the Purdnic description of the position of the Great Bear in 
Pariksit’s time. This only leads us to the year 371 B. C.—a 
most hopelessly absurd result. Hence the Purdnie evidences 
taken as a whole are incomplete and cannot lead us to the real 
year of the Bharata battle. We trust our interpretations of all 
these evidences would be found to be rational and compare 
favourably with those given by Pargiter,' Dev,” Ray," Bose,* and 
others. 

Thus in the previous chapter we bave shown that the Arva- 
bhata tradition, viz., 3102 B. C. as the year of the Bharata battle, 
is wrong. In the present chapter we have also established that 
the Purdnic evidences аге alkincomplefe and inadequate for ovr 
purpose. The Mabābbārata references lead * us „directly to the 
year 2449 В. C. as the year of the great battle. The Kaliyuga 
which the Mahābhārata speaks of beginning from about the vear 
of the Bharata battle truly started from the 10th January, 2454 
B. C. Even in the year of the battle (2449 B. C.) this Maha- 
bharata Kaliyuga may have begun from the 15th January. We 
may look for epigraphic evidences in this connection but none 
bave been brought to light as yet. Let us bope that such may 
be discovered at no distant future, whem only our finding may be 
finally tested. ‘Till then our finding of the year of the Bhirata 


battle must be allowed to stand. ша 


Pargiter'a Indian Historical Traditiona—The date of the Bharata battle. 
Dev in JRASBL, 125. " 

Prof. J. C. Ray in apaau for the Bengali усаг 1340, Nos, 3, 4 and 5, 
Dr. G. S. Bose in his чти in Bengali. - 


~ ы Bo 





CHAPTER, IV 
VEDIC ANTIQUITY 
Madhu-Vidya or the Science of Spring 


In our enquiry into the antiquity of the Vedas, we shall, as a 
first step, try to interpret the Madhu-Vidya or the Science of 
Spring of the Vedic Hindus. It *may be objected at the outset 
that the term Madhu-Vidyd may not really mean the Science of 
Spring as here translated. Opr answer is that Madhu and 
Madhava were the two months of spring of the Vedic tropical 
year." Hence there is some justification for putting Madhu- 
Vidya as equivalent to Science of Spring. I trust more reasons 
for this rendering into English of the word would be apparent 
with the development of this chapter 

To every Hindu the — Reas are well-known :— 


Rg-veda, M. I, 90, 6-& 


ячатагужатта ag acta fea: | aredta: arated: и 
agua agar чта «я: 1 agg a: (Ҹат и 
яча aR seg «pi i arini rang я: ui 


‘ Sweetness is blown by the winds and sweetness is discharged" 
by the rivers; may the herbs be full of sweetness to us. Мау 
the nights and twilights be sweet to us, may the dust of the 
earth be sweet, may the sky-father (Dyauspitr = Jupiter) to us be 
full of sweetness. May the trees be full of sweetness to ш; шау 
the sun be full of sweetness, may our kine be sweet to us.’ 

The rst here finds that with the advent of spring air becomes 
pleasant and the wéter of rivers delightful. This was the time 
for harvesting wheat and bartey and he conjures up the herbs to 


3 'wuw aman aera à 


Taittiriya Samhita, 4, 4, 11, 
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yield him sweetness iif the .shape of a bumper crop. He expects 
the nights and twilights to lose the chillness of winter and be 
pleasant to him, and even the dust of the earth is to lose the cold 
touch of winter. He expects, the benign sky would yield him 
timely rain. The trees (then bearing flowers) the sun, the cattle 
are all to become full of sweetness. 

The elements which bring him happiness or sweetness are :— 
(1) the winds, (2) tbe rivers, (3) the herbs, (4) the nights, (5) the 
twilights, (6) the earth, (7) the kindly sky bringing in timely rain, 
(8) the trees, (9) the sun, and, (10) the cattle. 

In the Brhadüranyaka Upanisat, II, 5, 1—14, the elements 
bringing in sweetness or*J adu tp all beings are elaborated and 
enumerated as: (1) the earth, (2) water, (3) fre, (4) the winde, 
(5) the sun, (6) the cardinal points of the horizon, (7) the moon, 
(8) lightning, (9) thunder, (10) the sky, (11) right action, (12) 
truth, (13) humanity, and (14) the self. Here the connection of 
the elementa with the coming of spring is quite forgotten, but it 
is remembered that the Madhu-vidya or the science of spring was 
discovered by Tvastr from whom it passed to Dadbici who revealed 
this science to the Aéávins after they had replaced the head of 
s»Dadhici with the head of a borse. ‘Chis story was revealed to the 
rs$ Kakeivàn according to the Brhadaranyaka Upanisat. 

The first verse quoted in tbis Upanisat is the rc. M. I, 116, 
12 and runs as follows :— 


agi average зин эче агаа aie | 
qas к evando ата sere atten) sadigarst | 


‘As thunder announces rain, I proclaim, leaders, for the sake 
of acquiring wealth, that great deed which you performed, when 
provided by you with the head of a horse, Dadhyaüc, the son of 
Atharvan taught you the science ot Madhu (ї.е., spring).' 

The next verse quoted by the Орапіза! із Rg-veda, М. I, 
117, 22, which is :— p . 


mrima аана’ fere: чайтдаң,! 
a at ач яаа care! арыта sexu amp ai 
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‘You replaced, Advins, with the head оба horse, (the bead of) 
Dadhici, the son of Atharvan, and true to his promise he revealed 
to you the science of Madhu (spring) which he had leart from 
Tvastr and which was a jealously guarded secret.’ 

These lines from the Rg-veda suggest to us that the science of 
epring or Madhu-vidya was nothing ‘but the knowledge of the 
celestial signal for the coming of spring. What that signal was is 
now the matter for our consideratich. 

The Aévios are always spoken of and addressed in the dual 
number. The Vedic rsis most probably identified the Asvins with 
the stars а and £ Arictis—the promirent stars of the naksatra 
Aévini. Whether this be true or nq, this much is certain that 
the Asvins were and are even now regarded as the presiding deities 
of this naksatra Asvini. The three stars o, 8 and y Arietis form а 
constellation which is likened to the head of a horse. The Asvins 
are spoken of as riding in the heavens in their triangular, 
three-wheeled and spring-bearing Chariot, in several places in the 
Rg-Veda, some of which are :— 

(1) шта: ча ayers vp dine agan gx (99:1 

M. I, 34, 2 

* Three are the solid wheets of your spring-bearing (Madhus 
Vühana) chariot, as all the gods knew it to be when you attended 
on Vena (= Venus ?) the beloved of Moon.’ 

(2) wale fawn ячаткай vut staan afaitaig чиа: | 

багад ячат fardan: чї я rrr farà чач! 
=. М. І, 157.3 

‘May the three-wheeled car of the Aévins, which is the 
harbinger of spring (Madhu-Vahana), drawn by swift borees, 
three canopied, filled with treasure, and every way auspicious, 
come to our presence and bring prosperity to our people and our 
cattle.’ B | 

a 


1 ачар i 
Sakalga Sarnhitd, 11, 162. 

* Таш indebted to Prof, MM. Vidhuéekhara Sastri, the Head of the Dept. of 
Sanskrit, Calcutta University, for this and the next reference from the /g-Veda, 1 
owe it to him also that the adjective *ayarga’ ' Spring-bearing ' is appiied only to 
the car of the Aévins and to the car of no other god in the Rg-Veda, 





t 
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(3) sera st атча": magiaa ачаа жт, 1 
p M. X, 41. 2 
‘Ascend, Nasatyas, your spring-bearing chariot which is har- 
nessed at daton and set in motion at dawn, elc.’ : А 


(4 Atam йай , añ яга а чет: 1 
[m — M, I, 34. 9 


* 
‘Where, Nasatyas, are the thiee wheels of your triangular 
car, Where the three fastening and props (of the awning)? ' 
(Wilson) 


(5) Reat {азап 9191 MAT | 
` * 6 BET. 


‘Come ASvins, with your thgee-columned triangular car.’ 
(Wilson) 
Т 2 ` от аҹататаааїҹ 
(5) багат faga cra faa or a Ж. V DU 
' Come to ua with your tri-columnar, triangular, three-wheeled 
and well-constructed car." (Wilscn) 

e All these references speak of the triangular, tri-columnar, 
three-wheeled car of the Aéávins. Неге the three wheels of the 
саг of the Aávins were perhaps the three stars х, 8, and у Arietis, 
which constitute the naksatra Aéfvini likened to the head of a 
horse. Most probably the car of the Aávins included one more 


star, = Triangulum, which with a and З Arietis formed & stable 
solid triangle as shown in the figure given below. 


Aávins' A Car 


E AK ox Triangulum 
a: эы s 
^ 

N A 
DSN WK ARIETIS 
ы > ай 

The first three references speak of fhe car of the Аќуіпа аз 
‘manra’ or harbinger of spring. The third reference directly 
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states that the car of the Asvinsewhich is * spring-bearing ' 18 
harnessed at dawn and set in motion at dawn. Inference ie here 
irresistible that when the car of the A&vins, víz.. the constellation 
Aávini consisting of the stars a, 8 and y Arietis became first visible 
at dawn, the s¢ason of spring began at the place of observation 
which we shall take to be of the latitude of Kuruksetra in the 
Punjab. 

According to Wilson, the Ad vins were ' the precursors of the 
dawn, at which season they *ought to be worshipped with liba- 
tions of Soma juice." There аге of course many passages in the 
Rg-Veda which justify the above statement made by Wilson, 
but we desist from quoting them here*as they only tell us that 
first rose the Aéving, then came the dawn, and then rose the 
sun.' The season referred to here is that of the heliacal rising 
of the car of the Aévins which brought in soring. The jealously 
guarded ‘ Madhu-Vidya’ or the ‘ Science of Spring’ was thus 
nothing but the knowledge of the celestial signal for the advent 
of spring, and this was the heliacal rising of the stars a, 8, y, 


Arielis. Of these three, « Arietis rises last. Hence the Aéávinsg- 


rise completely when « Arietis rises, 


For the beginning of the Indian spring, the sun should haze = 


the tropical longitude of 330°. Hence when the star a Arietis 
became first visible at dawn it was the beginning of Indian spring 
with a celestial longitude of 330^ for the sun—at a place in the 
Punjab of which the latitude was the same as that of Kuruksetra 
(30° М). This furnishes sufficient data for the calculation of 
the time for this astronomical event. Now the dawn begins 
when the sun is 18° below the horizon. Thus at the: time when 
« Arietis reached the eastern horizon with the sun at 18° below 
the horizon, Madhu-Vidyd was discovered or it was recognised 


1 Some of these references from the Rg-Veda are noted below :— 


(a) wA qui afad vu чага fu жааан і (M. І, 7, 4, 10) which 
means * Before the dawn éven,Gavatri sonds to bring you to the rite, your wonderful 


car shining with clarified bulter.' (b) ww; ea) wrar: i (М. ITI, 5, 5, 1) 
i.e. * the praiser awakes to glorify the Advins before the dawn.' These translation* 
are due to Wilson. Cf. other references :— M. I, 5,5; M. I,6,7; M.1,9,31, 4; 
M. I, 9,4,9; M. III, 5, 5,1; M. VIT, 4. 14, 5; M. ҮШ, 5, 2. 


Pa 
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as the signal for the beginning of spring at the latitude of 
Kuruksetra (30° N). j 

We .now proceed to find the time when this astronomical 
phenomena took place. . 





Let the above figure represent the observer's celestial sphere 
at the latitude of Kuruksetra. Here PZQH' is the observer's 
meridian, H ExKH' the horizon, QEQ' the celestial equator and 
ySLK the ecliptic. S indicates the sun's position at 18° below 
the horizon. According to our interpretation Sy= 30°, when it 

wag the beginning of Indian spring. « is the point on the 

a V оо where «-Arietis rose at the time. Z and P respectively 

denote the zenith and the celestial pole of the observer. Join 

P, and PS by arcs of great circles, PS cutting the celestial 
equator at M. Draw aL perpendicular to the ecliptic. 


For 1931 А D., a Arietis had its— E 


(1) Mean celestial longitude = 26° 41' 50" and 
BS oy, " latitude=9° 57’ 46" N, which is taken to 
k remain be ee 
The Z EyK=obliquity of the ecliptic 
—24° 6'35" according te our assumption which was 
true for 4000 B.C. e 
(a) In the triangle ySM, we have yM —2774'' 18", and SM z11?47' 
(b) In the triangle PZS, Z8—1087 ; SP=101°47’, and PZ=60° 
The angle ZPS is given by, E 
9—1408B а 
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/ Sin SI io. „ Sin — 
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Hence we find that the angle ЖР5=108°20'54", 
(c) Again in the triangle EyKe 4 KEy=120° 
Ey= / 2Р8 + Z5Py—90° 
= 103°20'54" + 27^47^1 8" — 90° 
=41°8'12", 
and Z EyK = 24°6'35", 
The arc yK is given by,. а ° 
cot yK sin Ey=cos Ey cos 24°6/35"—tan 30° sin 24°6/85" 


_ cos Ey х cos (24°@ 85” +) 
| сов ф 


tan 30° 


where ф is given by tan 9 = con Ey" 


whence ¢=37°28/25'; ^ 
^o yK—55*81/51^. "a 


(d) From the same triangle we then find the angle K, Which _ 
becomes = 43°43/17". | 


(c) Lastly from the small right-angled triangle KaL, we obtain 
KL by the equation, 
Sin KL=tan aL x cotK 
= tan 9757/46" x cot 4349/17" . 
"Ки =10°85'7", aL being the celestial latitude of а Arietis for 
1931 supposed to remain constant throughout. 


Thus at the time which we want termin e, the celestial longi- 
tude of a ram was om әл ыр" 





Еог 1931 А. D., the — celestial longitude of х Arietis, as 
stated before, was=36° 41' 50". 


= 
Е 








VEDIC ANTIQUITY А 67 


Hence the total change till 1931 A.D. in the celestial longi- 
tude of a Arielis works out to have been 36^ 41' 50"+44° 56' 44" 
Y =81° 38 38" , which 
represents a lapse of 5,925 years, ignoring the "proper motion of 
« Arietis. The date becomes 3995 B.C. which may be set down 
as 4000 B.C. , 

This was very nearly the date when, it is alleged, Tvastr 
communicated to Dadhici the celestial signal of the heliacal 
rising of х Arietis for the advent ef spring at the latitude of 
Kuruksetra. 

It may now be asked if the Vedic Hindus could accurately 
determine the beginning of spring. THe answer must be yes. 
In the Kausitaki Brähmana,“ it is stated» that when the sun 
turned north on the new-moon of Magha, spring began one day 
after the new-moon of Caitra. ' They thus counted full sixty 
days after the winter solstice day and got the beginning of spring. 
The Aitareya Brühmana ? has described the method by which the 
Vedic Hindus could accurately ascertain the winter solstice days. 
Hence we may be quite sure that the Vedic Hindus could accu- 
rately find tbe beginnings of the Indian winter, spring and all 
. the seasons of the year. I . 
| We now proceed to find from our investigation the position 

of the equinoxes and solstices at the time we have determined, 
when the Vedic Madhu-Vidya came into being, viz., the year 
4000 B.C. 
Burgess in his Translation of the Süryasiddhanta,' has given 
*the celestial longitudes and latitudes of the ecliptic stars for the 
year 560 A.D. Now at the time when the first visibility of 
« Arietis marked the beginning of spring,the celestial longitude 
of this star was — 57! ly. Kor 560 A.D., Burgess gives 
the celestial longitude of a Arietis as =17° 37'. Hence the 





1 ‘The calculation of this increase in the celestial longitude of a Arietis has been 
very kindly veriGed by Dr. M. N. Saha, F.R.S., ond Dr. К. M, Basu, D. Se. 
1 Kaugitaki Bráhmaga, XIX, 3. — r 
з Aitareya Brühmana, XVIIT, 18. I shalédeal with this topic in a subsequent 
chapter named * Solatice Days in Vedic Literature." f 
BS erie Translation of the Sûryasiddhänta,.., Calcutta University Repriint, 
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. е . 
total change in the longitude of the staf becomes 62° 34', which 
must be the longitude of the required vernal equinox in Burgess's 
table ; the summer solstice, autumnal equinox and the winter 
solstice ef the year 4000 B.C. will have respectively the longitudes 
152*34', 242°34' and 332*34' in the same table. Now:— 


Long. for 560 A.D. of the Long. fog 560 A.D. of 
four cardinal points of the some selected stars. Remarks. 
ecliptic for 4000 B.C. 


. 

Vernal Equivox, 62°34" A Orionis, 63°40 V. Equinox near ^ Orionis 

Sammer Solstice, 152" 34" „ B. Leonis, 151"37" 8. Solstice , В Leonis 
+ 

Autumnal Equinox, 242° 34° ® л Scorpionis, 244°53" | A. Equinox ,, A Scorpionis 


Winter Solstice, 332*34' а Pegasi, 333" 2T W. Solstice ,, a Pegasi 





Hence at the time (4000 B.C.) when the heliacal rising of 
х Arietis marked the beginning of spring at the latitude of 
Kuruksetra, the Vernal Equinox was in the constellation Mrga- 
Siras (Orion's Head), the Summer Solstice in the Uttara Phalgunis 
(8 Leonis), Autumnal Equinox in Mula (A Scorpionis) and the 
Winter Solstice in Pirva.Bhddrapada (х Pegasi). 

Here our interpretation of Madhu-Vidyd or the Science of 
spring leads us to the same antiquity of the Vedas as was sought 
to be established by Tilak, in his Orion.’ The present discussion 
corroborates Tilak’s finding, I trust, with more definite and 
stronger reasons. 

It may not be out of place to note here the epigraphic evi~ 
dence of the establishment of an independent state in Mitanni 
(bet. meridians 38° and 40° E and bet. 36° and 38° N parallels 
of latitude) in north Syria by a people named rri (? Aryans), 
as the following extracts from v Зн: nm. Ancient. History, 
Vol. T, and the Cambridge History of India, Vol. I, will show :— 

(1) Cambridge Anaient History, Vol. I, page 312. 

' In the reign.of the Khabur and Balik, the state of Mitanni 
was eventually set up, ruled by a royal house and aristocracy of 
horse riding Kharri (? _Aryans) and worshipping as we know 


! Orion or The Antiquity of the Vedas, a book by В. G, Tilak (Poons, 1998). 
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Ы . 
from Cuniform docüments of the Amarna age, the gods Indra, 
Varuna and the Nasatya twins (the Aéávins). Moreover the 


chief god of the Kassites is said to have been Shuriyash—the 


Indian Sürya, the sun.’ " 

(2) Cambridge History of India, Vol.*I, Ancient India, 
page 72. 

‘In the German excavations at Boghaz Koi, the ancient 
Pteria, have been found inscriptions, co containing as it appears 
the names of the deities which figure in the earliest Indian 
records, Indra, Varuna, and the great twin brethren Nasatyas. 
The inscriptions date from about 1400 B.C. and the names 
appear not in the form which they took in the historical records 
of ancient Persia, but are, so far as sylfhbarg will admit, identi- 
cal with the forms, admittedly more original, which they show 
in the Rg-Veda."' 

The actual names of the gods as found in the cuniform 
tablet referred to above are given on page 320 of this work as 
.Mi-it-ra, V-ru-w-na, In-da-ra, and Na-sa-at-tt-íia, which are 
„readily recognized as Mitra, Varuna, Indra and the Nāsatyas. 

Here the epigraphic evidence is dated 1400 B.C. and it is 


pot known if any earlier epigraphic evidence as to Vedic chrono- 


logy may not be brought to light in future. It is, therefore, 
premature to try to form any hypothesis as to the antiquity of 
the Vedas from this source. In absence of epigraphic, we have 
to rely on literary evidences alone. Our definite finding as to 
the antiquity of the Vedas must remain, so long as it is 
not contradicted by epigraphic evidences which may be brought 
to light in future. I trust it is established that the civilization 
of the Vedic Hindus was earlier than that of the Indus Valley 
as evidenced by the remains at Mahenjo-Daro. 


A Nore ro Caaprer IV 
Kuruksetra the Centre of Vedic Culture 


In the preceding chapter wo have taken Kuruksetra (30° N) 


itself as the centre of Vedic culture: Here we want to set forth 


the reasons for this assumption of ours. 
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* E 

In the Satapatha Brahmana, XIV,,1, the first two verses run 
as follows :— 

'"'The gods Agni, Indra, Soma, Makha, Visnu and the 
Visvedevas, except thé two Aávins performed a sacrificial session. 
Their place of divine worship was Kuruksetra. Therefore people 
say that Kuruksetra is the gods' place of divine worship." ' 

Eggeling’s Translation, 

In another place of the same work, we have the statement 

that ‘‘ Those gods are performigg the sacrifice at Kuruksetra.'' * 
(S. Br. I, 15, 13). 

In the Maitrayani Sambita also it is stated in two places 
that '' The gods performed sacrifice at Kuruksetra.'' * 

md + (II, 1, 4 and IV, 5, 9). 

Again in the Pancavimsa Brahmana (XV, 10), we have 
““'Тһеу (the participants of the sattra) undertake the consecration 
at the place (i.e., to the south of the place) where the river 
Sarasvati is lost in the sand of the desert.''.. ... ........(Caland). 

In the same work there is also a reference to the river 
Drsadvati, (XV, 10, 14-15). 

Again in the Manu Samhita we have * :— 

** The land which lies between the divine rivers the Sarasvati 
and the Drsadvati, built by the gods, is called Brahmüvarta.'' 

“ The culture (behaviour and mode of living) which has been 
handed down by the successive generations, in that country, 
relating to the principal and intermediate castes, is called correct 
behaviour.'' 

Kuruksetra, the Matsyas, the Piiicilas and Sürasenas con- 
stitute the land of Brahmarsi, which is next in importance to 
Brahmaàvarta.'' 


1 Macdonell and Keith, Vedic Index. 
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'* From the Brahmans born of this place, all men living in 

this world should learn their respective customs and manners.” 
. Manu Samhitá, II, 17-20. 

An important point to note in tbis connection is that the river 
Sarasvati rises from the Sivalik hills and is [раё in the North 
Rajputana Desert, and Ts almost bisected by the 30° N parallel 
of latitude, and Kuruksetra also lies almost on the same parallel. 

Thus the Brahmanas and the Manu Samhita justify our 
assumption that Kuruksetra was fhe centre of Vedic culture. 

Then again we have other reasons to conclude that the Vedic 

Hindus lived not much further north than about 26° N, In the 
next chapter we shall show, that Indrh, the rain giver, was the 
god of the summer solstice. The Brahmasas or those who found 
the seasons for sacrifice, raised up this god of the summer solstice 
like a bamboo pole." This shoWs that the summer solsticial point 
passed very near the zenith of the place where the Vedic Hindus 
lived. This place could not be of much higher latitude than 
about 24° degrees and Kuruksetra has the latitude of about 30° 
degrees, 
Secondly it is stated in the Rg-Veda, that the planet Jupiter 
was '' being first born in the highest,heaven of supreme light.'' ? 
This refera to the discovery of Jupiter as a planet. Now Jupiter 
could not have a celestial latitude exceeding about 1°45’ ; hence 
its greatest north declination could never exceed 26°. If at 
the land of the Vedic Hindus, this planet was discovered in the 
highest heaven, the latitude of the place could not exceed 30° N. 

The Vedic rivers or the rivers mentioned in the Rq-Veda 
furnish additional proof that the land of the Vedic Hindus could 
not be outside India. Not only do we have the mention of the 
seven rivers, we get the names of the Vipash, Satadru, etc. 

All these facts lead us to conclude that in interpreting the 
astronomical references found in the Vedas, we should generally 
take Kuruksetra itself as the centre of Vedic culture, and we 
should not use any place outside India, unless there are very 
strong grounds for such a hy pothesis. 


* mme щата sinfaa Afati М. 1,3,1 
* senfa яча танта! aw) эч fea: qu аач | M. IV, 50, 4 





CHAPTER V 
VEDIC ANTIQUITY - 
When Indra becafhe Maghavan 


The Vedic god Indra was “the ‘ shedder of rain’ (vrsan), 
* wielder of the thunder-bolt ' (vajrin) and ‘ killer of Vrtra or Ahi ' 
(vrtrahan). His former great deeds are thus told by rst Hiranya- 
stüpa in the Rq-Veda M. I, 32, thus **— 

1. *I declare the former valorous deeds of Indra, which the 
Thunderer has achieved: he clove fhe cloud ; he cast the waters 
down (to earth) ; he broke (a way) for the torrents of the moun- 
tain. 

2. He clove the cloud, seeking refuge on the mountain: 
Tvastr sharpened his far-whirling bolt: the flowing waters (rivers) 
quickly hastened to the ocean, like cows hastening to their 


calves. E 


d. е ы . H * 


" x Maghavan took his shaft, the thunder- 
bolt, and with it struck the first born of the clouds. 

4. Inasmuch as, Indra, as thou hast divided the first born 
of tbe clouds, thou hast destroyed the delusions of the deluders 
and then engendering the sun, the dawn, the firmament, thou 
bast not left an enemy (to oppose thee). 
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5. With his vast*destroying thunder-bolt Indra struck the 
darkling mutilated Vrtra: as the trunks of trees are felled by 
the axe,'so lies Ahi prostrate on the earth. 

“ 6. The arrogant Vrtra as if unequalled, defied Indra, the 
mighty hero, the destroyer of many, the scatterer of foes ;—he 
has not escaped the contact of the fate of Indra’s enemies. The 
foe of Indra bas crushed the (banks of the) rivers." 

7. Having neither hand nor foot, he defied Indra who 
struck him with the thunder-bolt upon his mountain-like shoulder 
like one emasculated who pretends to virility; then Vrtra, 
mutilated of many members, slept. 

8. The waters that delight the minds of men, flow over 
him recumbent on this earth, as a river bursts through its broken 
banks. Ahi has been prostrated beneath the feet of waters 
which Vrtra by his might had obstructed. 

9. The mother of Vrtra was bending over her son, when 
Indra struck her nether part with his shaft ; so the mother was 
above and the son underneath, and Dàünu slept (with her son), 
like a cow with its calf. 

10. The waters carry off the nameless body of Vrtra, tossed 
into the midst of the never-stopping, never-resting currents. 
The foe of Indra has slept a long darkness. 

11. The waters, the wives of the destroyer, guarded by 
Ahi, stood obstructed, like the cows by Panin; but by laying 
Vrtra, Indra set open the cave that had confined them. 
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12. When the single resplendent Vira returned the blow 
(which had been inflicted), Indra, by thy thunder-bolt, thou 
becomest (furious) like a horse's tail. Thou hast rescued the 
kine ; thou hast won, Hero, the Soma juice ; thou hast let loose 
the seven rivers to flow.’ 

(Wilson's Rg-Veda Transtation). 


The sage or rsi who thus singg in praise of these great former 
valorous deeds of Indra was, as we have said before, Hiranyastüpa, 
who speaks of himself in the following terms (Rg-Veda, I, 31, 
11 and 17)' :— 

' The gods formerly made thee, Agni the living general of 
tbe mortal Nahusa: they, made 14а, tbe instructress of Manu, 
when the son of my father was born.’ 

‘Pure Agni, who goest about (to receive oblations), go in 
thy presence to the hall of sacrifice, as did Manu, and Angiras, 
and Yayati and others of old.’ 

We conclude that the rsi lived sometime after King Yayati 
of the lunar race. The story of the great deeds of Indra we 
have quoted above, divested of allegory, suggests to us that this 
great god was none other than the god of the summer solstice. 

All Vedic scholars agtee that Vrtra or Ahi means the cloud 
and the fight of Indra, the rain-giver, with Vrtra is а mere 
allegory. The clouds are represented as a demon and quite 
unwilling to part with their watery stores until assailed and 
sundered with the thunder-bolt hurled by Indra. Wilson explains 
that '' the cloud, personified as a demon named Ahi or Vrtra, 
is represented as combating Indra with all the attributes of a 
personal enemy, and as suffering in the battle mutilation, wounds 
and death.''' Tiie-Indian monsoons which bring in the rains 


> 
wands sewaiee giga wee Sa cw: | 
чида wma: чсйчачтея: wa аягаа utat 


1 Wilson's — — to ‘his Rg-Veda Translation. 
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really burst about the 22nd of June, there is generally a МИРР 
which lasts for about а month or во, before the monsoons 
come. Drought itself is also represented as a demon named 
Suena (I, 101, 2; I, 33. 12 and I, 103, 8, ete.) who is also killed 
by Indra. When Vrtra bas been killed, the waters of the*sky 
are set free to fall upon*the earth and the seven rivers of the 
Punjab are filled up to the banks and roll quickly towards the 
sea. The seven rivers are undoubtedly the river Indus with 
five tributaries from the east and one from the west. 

Indra was thus the god of the summer solstice ; and as Indian 
rains begin when the sun reaches the summer solstice, Indra's 
fight with Vrtra was or js an annual affair. According to 
Kālidāsa * Indra withdrew bis rain-givibg (or annual) bow with 
the coming of autumn.'' Every year Indra “has thus to fight 
Vrtra or dark-clouds to set free the waters of the sky to fall 
upon the earth. 

That Indra is identified with the sun at the summer solstice 
ів thus expressed in Rg-Veda, I, 10, 1, thus :— | 

‘The chanters of the Gayatri hymn thee, Satakratu, the 
worshippers of the sun p thee, the Brahmāīņas raise thee 
aloft like a bamboo pole.’ 

“This reminds us of a passage Баг the Aitareya Brahmana, 
ch. xviii, 18 which says that ‘ by this Ekavimsa, the gods raised 
up the sun towards the highest point of the heavens. '* The 
Vedic Hindus had found by observation that the sun remained 
stationary, t.e., without any change of meridian zenith distance 
. for 21 days near the summer solstice; they called ther eleventh 
day or the middle day of this period, the Ekavimésa or the true 
summer solstice day. Here Brahmdnah of the Rg-Veda were 
observers of the sun for determining the Ekaviméa day. 

Hence Indra is identified with the sun of the summer solstice 
day. à 
Thus far we have tried to explain who this Vedic god Indra 
was—that Indra the rain-giver was the god of the summer 
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solstice and that his place in the heaveps coincided with that 
of the sun at the summer colstice. Stationed at his place 
Indra's another deed may here be stated :—Rg- Veda, L, 7, 3— 
viz., that ‘ Indra in:order to make the duration of light longer 
elevates the sun in the sky." ' 

We next pass on to consider whem Indra became Vrtrahan 
or killer of Vrtra in those ancient times. The Rg-Vedic text 
on this point runs as follows :—'*zezt nadan gagisyaa” (M. X, 
23, 2). 

' Indra by (the heliacal rising of) the Maghds became Magha- 
van, and thus became the slayer of Vrtra.' 

Here the word ' Maghavan ' means ‘ one that owns Magha ;' 
the word * Magha' tq us meane the constella'ion Maghàs con- 
sisting of the stars, a, у, y, 8, и and є Leonis. We understand 
when at the latitude of Kuruksetra, the most prominent star, 

Leonis, of this group became first visible in the east at dawn, 
the sug,reached the Indra's place or the summer solstice. We 
cannot accept tbat the word ' Magha ' can mean anything else 
than the constellation Magha, If Indra is ‘а personification 
of a phenomena of the firmament,' ^ and ' Vrtra’” or cloud is 
also another phenomena of the firmament, the word ‘ Magha ' 
must also mean another Phenomena of the same firmameñt, 
viz., the constellation Maghās. Besides, if ' Magha ' be here 
taken to mean ‘ wealth '—its acquisition cannot possibly increase 
the fighting capability of this Indra. Further instances are not 
wanting in Sanskrit literature where the word * Magha ' has been 
used in place of Magha “—the 10th lunar constellation counting 
from the A£vins. 

It may yet be urged why ‘ Maghai-y-Magharvá,'  etc., should 
mean tbe heliacal'rising of the Maghds, and not the conjunction 
of the sun with һе Maghds (ог « Leonis), as indicative of the 
time of the summer solstice the date for which was 2350 B.C. 
The date of the Bharata battle was 2449 B.C. as we have 
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established in ChaptereI, JI, and JII. Неге the rsi is Vimada 
who is spoken of as the son of Indra or of Prajapati and must be 
much anterior to the Pindavas. This Vimada is spoken of by 
the Kaksivat in M. 1, 116, 1 (‘who gave a bride to the youthful 
Vimada ' as the passage runs). We are thug unable to assign 
the date of the phenomerfa * Maghai-r-Maghavá,' etc., to 2350 
B.C. In the Chapter of Madhu-Vidyà or the Science of Spring, 
we have shown that the practical rule for detecting the advent 
of spring was taken as the heliaca|] rising of the star a Ariatis 
about 4000 B.C. At this age, the seasons were determined no 
doubt by observation of the sun at the summer and winter sols- 
tices, and for future predjction of ‘the beginning spring or of 
the rains, the heliacal rising of some bright stars were noted, 
viz., а Artetis for the beginning of spring and « Leonis for the 
advent of the rains, Our investigation will show that both these 
rules for the beginnings of spring and the rains belonged almost 
to the same age. е+ 

We аге thus led to conclude that when Indra, the shedder 
of rain, became Maghavan, t.e., when he began to function 
with the heliacal rising of Maghd (or « Leonis), it was a Vedic 
age when people counted the seasgns by the heliacal rising of 
some bright star at dawn. To put it plainly it was the age 
when at the latitude of Kuruksetra (lat. 30° N.) the sun reached 
summer solstice on the day of the first visibility of «a Leonis. 
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Let the above figure represent the observer's sphere at the 
latitude of Kuruksetra, HPZQH' is the meridian, HaKEH' the 
horizon, QEQ' the celestial equator, Z and P are respectively 
the zenith and the celestial pole. 

Let S be the position of the sun at I8? below the horizon, 
во that ZS=108°. The sun is at the summer solstice. 

We take w the obliquity of ecliptic—24*6'35" which was true 
for 4000 B.C. In the figure yKS8 is the ecliptic, cutting the 
horizon at the point K. The point « on the horizon is the 
position of « Leonis when it is just on the horizon, although it 
would be raised above it by about 35' due to refraction from a 
at als be drawn perpendicular to tha ecliptic so that yL was 
the celestial longitude of « Leonis at the time we propose to 
determine. 

The celestial longitude of х Leonis for 1931 A.D. —148*592'11* ; 
the celestial latitude of х Leonis for 1931 A.D.—0:27/26", which 
is Supposed to remain constant. 

(1) In the triangle ZPS, the side ZP=60°, PS=65°58/25" and 
Z8=108°; the angle ZPS is given by 


a ANULBRLWHS .. ZP-—fPS 
gin 48 * PS—ZP . Sin Z5+ZP—PS 


tan 2Р8 — iit ae 2 * 
2 Ё. r, - 
qj- Sia 285РВ+2Р Sin P8+ZP-Z5 


* ZP8=1380°29'16" ; 
*" . EPSz4072916" ; 
n yE=49°30'44". 
(2 In the triangle KEy, the four consecutive parts аге, ZKEy 
=120°, Ey=49°30/44", EyK = 24* 6/85" and yK. Hence yK is given by, 


gt yK Bin 40*80'44" 
= сов 40"30'44" x сов 24°6'85" — tan 30° x Sin 24*6'35" 
We use the auxiliary angle given by 





т 97419900. 
. eot yK = 05 49^ 8044" x d5465*45/18^ _ - 
* соз 41°88'88” m 
„ҮК = 04^ 50/88" 
=> 
> si 4 
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> “ А 
(8) In the eame triefigle KEy, the angle К ів given by . 2 Ж” 
Sin K= Bin y E x Sin 120° 





т Sin yE 
а / K=46°41/20" = 
(4) Ino the triangle Kal, we hive K=46°41'29"* the “angle L is ns 
а rt. angle. und «L = 27/20" 


* *  KL-2551^ 


We have found before th st ук» 64°50/38" 
Now KL 2z25'51* 
са yl — 65° 160/29" . 
Now the celestial longitude of a Leonis for 1931 AD. =148°52/11" 
r i 
and the celestial longitude of а Leonis for the reqd. past date 


= 65°16'29" е ^ 
.. the increase їп celestial longitude of a Leonis during the 
entire period = 83°35'42" . 


The mean precession rate for the period = 49"-5938 

Annual proper motion of « Leonis —0".2478, 

.. the mean Annual variation in longitude of а Leonis =49". 3460 
.. lapse of years till 1931 A.D. = 6100 neariy. 


"ut 
.,. tbe Date=4170 B.C. 


Hence 4170 B.C. was the date when the Vedic god Indra, 

the god of the summer solstice, became Maghavan. We have 

= now to find the position of the equinoxes and the solstices about 

4170 B.C. The longitude of Regulus in 560 A.D. was 129*49' 

according to Burgess. In 4170 B.C. the same was =65°16' ; 

thus the change in the celestial longitude of Regulus was till 

. 560 A.D.—64*33' nearly. Now the celestial longitude ‘of A Orionis 

was in 560 A.D.=63°40'. Hence vernal equinox for 4170 B.C. 

was near to the ecliptic place of A Orionis;and in a similar 

manner the summer solstice near to 8 Leonis, autumnal 

equinox near A Scorpionis and the winter solstice near « Pegasi 

in 4170 B.C. In the Indian way,,the vernal equinox was ip 

the Mrgaéiras, S. solstice in the U. Phalgunis, A equinox in the 

Mülás, and W. solstice in the P. Bhádragadas. These were 
almost the same as in 4000 B.C. as might be expected. 


» AU 
1 Tf the sun's depression below the horizon were taken at 17*, the calculated 
date would come out to be nearly 00 В.С, Ы 
m 
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* e 

We have established above that Indra began to function 
when a Leonis or the constellation Maghds was heliacally visible 
at Kuruksetra about the year 4170 B.C. Before the Heliacal 
visibility of х Leonis or Maghàá, the constellation of Aélesá or 
Abi, i.e., Hydrae became first visible. Vrtra is also called Ahi 
in the Rg-Veda ; the allegory implied is perhaps that Ahi means 
the clouds that were seen in the sky from the rising of Ahi or 
Aélesa, which did not yield rain till the rising of Maghd (Regu- 
lus). Hence Vrtra also meant. Ahti or clouds which were unwil- 
ling to part with their watery stores. From the rising of Ahi 
till the rising of Maghd (Regulus), was the gariod of drought 
called Susna in the Rg-Veda, r | 

Again Inira had two other names Satakratu and Valabhit. 
The first of these names means very probably that the pheno- 
mena of the bursting of the Indian monsoons and of the first 
visibility of Масћаз were established as synchronous in the course 
of observations extending over many (literally a hundred) years. 
Hence Indra, the god of summer solstice, got the name Satakratu 
(the performer of hundred sacrifices). Again the demon Vala 
meant perhaps black clouds and his cave also existed in the 
clouds and when Indra opened the cave of Vala and rescued the 
cattle (Tt and mt also means water), Indra really clove the clouds 
and set the waters from them free to fall on the earth. So if 
Indra was Valabhit, he was none other than the shedder of rain 
(Rg-Veda, I, 11, 5). 
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One thing more thet strikes us in this connection is that the 
so-called horse of Indra was most probably the constellation Leo, 
which ie ordinarily likened to a lion. It may be likened to & 
horse as well, as in the above diagram :— 1 

The stars є, и, Leonis forming the head of, Indra' в horse, 
the line joining у and 5° Leonis the back, « and 6 Leonis the 
two lega, 3 Leonis the end of the tail. Indra in his car took 
his seat a little behind 8 Leonis. 

As I have said before, in the first Chapter on * Madhu-Vidyga,' 
it has been established that when the first visibility of the Aévins 
in the east тав һе signal for the advent of Spring, the time 
was about 4000 These two Chapters show that about 4000 
B.C the Vedic Hindus recognized the céming of the Indian 
spring and of the rains, by the tcd risings of « Arietis and 
a Lonis respectively. 

This practice is similar to that of the ancient Egyptians, 
of reckoning the year by the heliacal rising of « Canis Majoris or 
Sirius. In Homer's Iliad, we find in Bk. V, that this star 
Sirius 18 called ‘‘ the summer star which shines very brightly,'' at 
least thus the translator interprets it. Again in Iliad Bk. XXII, 
is mentioned a ‘ star which rises in agtumn' which people call 
the*'* dog of Orton."’ It seems that the same star Sirius was both 
the summer star and the autumn star in Homer's time. In 
such a case very probably the first visibility of the star at dawn 
showed the beginning of summer in Greece and the position of 
the same star higher up at dawn, the beginning of autumn. 

It now appears that the practice of recognizing th$ seasons 
‘by the heliacal risings at some or other of the bright stars was 
followed by all ancient nations. 












- 





CHAPTER VI 
VEDIC ANTIQUITY 


Rbhus and Their Awakening by the Dog 


In the preceding two chapters, we have spoken of the cons- 
tellation of ''the Car of the Aśvins '"" and of '* the Horse or the 
Horses of Indra." In the present chapter we shall see who 
were the makers of the above constellations in the earliest Vedic 
times. The story of Dadhici will also appear as mere allegory 
from what follows. 'The Rbhus, whose deeds we are going to 
describe here, were of the race of Аћдігаѕ and were exceptionally 
brilliant men of those times and while living they were entitled 
to the share of the sacrificial portion with the gods and after 
death they were supposed to be dwellers in the orb of the sun. 
The first hymn of the Rg-Veda addressed to them is M. I. 20, 
and here the Rsi is Medhatéthi, and runs as follows’ :— 


1. ''' This hymn, the bestower of riches, bas been dicen 
by the sages, with their own mouths,” to the (class of) divinities 
having birth.” 

2. '' They who created mentally for Indra the horses that 
are harnessed at his rows have partaken of the sacrifice per- 
formed with holy acts.’ ме , 
* ^ Here the ‘horses’ of Indra may be a single-bodied but a 

"two-headed horse, being represented by the constellation Leonis. 
An alternative interpretation would perhaps be that the two stars 
Castor and Pollur may have been taken for Indra's horses, while 
Indra (2Magbavan) had his seat at a Leonis (Maghà). This 
interpretation would be in harmony with the Greek tradition of 


; «d Seva эрий Ф ffir | чипс ачтча: diu 
а cara чуя giare} i api fere теа иаи 
—Rg-Veda, M. I. 20. 
" This shows shat ttile Ayman was not sofusliy compoyed by МЫШЦ, 4 
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taking the stars Castor and Pollux as horsemen. Between 

Leonis and the etars Castor and Pollux, there lies no bright | 
ecliptie star. These two stars rise before « Leonis, the seat of 
Indra, on whose heliacal rising at Kuruksetra the rgins set in 
in those times. The next reas of the hymn run as follows ' 

3. ‘* They constructed for the Nasatyas, a баи 2 mov- 

d ing and easy car, and a cow yielding milk.'' e | SS 

Here the '* car of the Aévins ' was the — formed of 
the stars a, 8 and у Arietis together with « Triangulum, of which 
х and f Arietis with « Triangulum formed the stable triangle, 
х, B and y Arietis the head of the horse, while “a nd 8 Arietis 
were symbols for the Aéving. 

4. ‘* The Rbbus, uttering unfailing prayers, endowed with 
— — and succeeding (in all pious acts) made their parents 
young.’ 

As we are concerned with the deeds of Rbhus we quote only— 

6. “The Rbbus have divided unto four the new ladle, the 
work of the divine Twastr.'' „у S 

8. *' Offerers (of sacrifices), they held | » mortal existence) - 
by pious acts they obtained a share of sacrifices with the gods.” 

This hymn thus narrated the deegs of the Rbbus and the 
honoured position which they attained by those good deeds, viz., 
privilege of having the sacrificial portion with the gods. 

The next rst to bear witness to the above great deeds of the 
Rbhus was Kutsa in the hymns M. I. 110-11. The most sig- 
nificant ? rcas are the following :— 

- . 4. ©“ Associated with the priests, and quickly "performing 
the holy ritea, they, being yet mortals, acquired immortality and 
the sons of Sudhanvan, the Rbhus, brilliant as the sun, became 
connected with the ceremonies of the year.'' * | 


? eret ofa qui cd. wey 97 sewn gi 
апп (чач ча: wanes Agaa: 1 ны faer цип 
ead чаз wd wees freq) ч wq фи: wai 
quam axa wear ция тй Ein ufu acu 





е — Rg.Veda, M. I. 20. 
> бая acfoae ячгче aate: 95 чилегири. | 


к Фуча; was; aes: daqut sagas wifafu: п А 
Ре, | М.І. 110, 4 


я. = = > "om 








oS oF 

^ wc VA 
\ B 

Á M 
CENTRAL LIBRARY 


* 
84 “ANCIENT INDIAN CHRONOLOGY 


-— The above verse shows the great — and position which 
>= е Rbhus had won while living amongst the men of their time. + 
5. '' Lauded by the bystanders, the Rbhus, with а? sharp 
weapon, meted out the single sacrificial ladle, like a field 
(measured by a red), soliciting the best libations, and desiring 
TW = St sacrificial food among est the gods.'' ' 

‘* To the leaders (of the sacrifice), dwelling in the firma- ' 
ment, we present, as with а laddle, the appointed clarified butter 
and praise with knowledge those Rbhus, who, having equalled 
the velocity of the protector (of the universe, the sun), ascended 
to the region of heaven, through the offerings of sacrificial food.'' ' 

Here the Rbhus are described asehave ascended the orb of 
the sun by the.merft of baving offered the sacrificial food to the 
gods. We shall have further accounts of their life after death 
"Т as understood by Dirghatamas and Vamadeva. е 
- '* The Rbbus, possessed of skill in their work, constructed for 

the Aévins a well-built car; they framed the vigorous horses 
bearing Indra ; they gave youthful existence to their parents ; 
tbey gave to the. calf its accompanying mother," ? 
m We next pass on to the hymns of Dirghatamas of M. I. 161, 
the rcas 6, 11 and 13, B | 
“© Indra has caparisoned his horses: the Aéávins have har- 
nessed their car:  Brhaspati has accepted the omniform cow: 
P therefore, Rbhu, Vibhva and Vāja go to the gods, doers of good 
deeds, enjoy your sacrificial portion,'' ° 
Here the import is that Indra begins to function "or that 
the rains sat in, when the constellation Leonis or Indra's horae 
rises heliacally, and that the rising in the same way of the car 


= a ee Аёуіпз brings in spring, and Brhaspati or Jupiter has been 









* 


* aafaa ſanga aẽc чачтччн@ Agari чча ev эпчи; чий 
S Sas Sea: 0 Cureefrureefewer pa: wt ча spem. firman i exfareafaroe 
as ыл ee: 

M. I. 110, 5 and 6. 


qaqa qud faumquegia va xat s"uw аң! пч fuge gaa 
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а M. I. 111, 1. 
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. 5 
discovered ав à wanderfng body in the sky (bere called the omni- 


form cow). These are indeed great deeds which entitled t 
Rbhusg to enjoy the sacrificial portion with the gods. Т д 
were great ав observers Of the heavens who had discovered tbe 
celestial signals for the coming of the rains and. of spring ; Dv 
had also discovered the planet Jupiter. аа 
** Rbhus, the leaders (of the rains), you wu" the 708 
to grow upon the high places; you have caused the waters to 
flow over the low places; for (the promotion of) good works: 
as you have reposed for a while in the dwelling of the unappre- 
hensible (unconcealable more properly) sun, so desist mot to-day 
‚ from tbe discharge of this your function." Ь 
We conclude that the Kbbus were also* leaders of- the rainy 

season, they slept for a while in the orb of the sun with the first 
bursting in of the Indian summer monsoons, t.e., from the time 
of the summer solstice. Неге the idea of sleep of the Rbhus at 
this time, formed the basis of the Puranic Hindu faith that 
Visnu and other gods sleep during the entire period of the rains 
lasting for four months of the Indian rains. At the place of the 
first Aryan settlers, which we have ta to have been near 
Kuruksetra, there was a clearing ug, of the sky for some time 
after this first bursting of rains. Here Dirghatamas does not 
tell us how long the Rbhus sleep in the orb of the sun, but that 
во long as they sleep the sky remains cloudy and the grass grows 
on the high places and water is spread over the low places. In 

next verse we are told that the Rbhus are awakened by the 
tine iin the clearing up of the sky follows the first bursting 
of the monsoons. 

. ** Rbhus, reposing in the solar orb, you inquire, * who awakens 






us, unapprehensible (unconcealable) sun to this office of sending 


rain?’ Sun replies ‘the awakener is the Dog and in the year 
you again to-day light up tbis world.” ''* 


1 equis чачат {иес ачыш яс · 
— Р M. T. 161; 11. 
? gycates mmng ANTS Tc As чаңча! а 


ré а) Aufa #9495 ханета а 
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M. І. 161, 18. 
= - 








» 


-> 





B6 ANCIENT INDIAN CHRONOLOGY i 


z 
- 


Here the sun is taken to éxhort the RÉhus reposing in his orb 


H clear up the sky on the call of the Dog. We are inclined to 


е, that this call of the Dog means the heliacal rising of the 
 Dog-élar or « Canis 'Majoris, Sirius or the Sothis which was the 
Egyptian name af the star. 

+ We next pass on to the following rt by Vamadeva. 

^* When the ' Rbhus, reposing for twelve days, remained in 
the hospitality of the unconcealable sun, they rendered the fields 
fertile, they led forth the rivers, plants sprung upon the waste 
and waters spread over the low places.'' ' 

From this statement it appears that in Vamadeva's time, 
the Rbbus were taken to sleep for 12, days in the orb of the sun 
when they were awakéned ‘by the rising of the dog-star. 

Hence we conclude that in Vàmadeva's time the heliacal rising 
of the dog-star took place twelve days after the sun reached the 
summer solstice. Now on the basis arrived at above, we 
determine the time of Vamadeva as shown below, supposing that 
he also lived at the latitude of Kuruksetra (30°N). 

At the time we are going to determine, the heliacal rising 
of Sirius (x Canis Majoris) took place, at the latitude of Kuruk- 
setra, twelve days after the,sun had reached the summer solstice. 
So the sun's true longitude was then 90°+12° or 102° nearly 
and the star came on the eastern horizon when the sun was 
18* below it. 


At the epoch 1981-0, the star a-Canis Majoris had its 





s R.A.=6h 42m 6.524 в.: | 4 + . 


Deo. = —16*37'18" í 


and the obliquity of the ecliptic o=23°26/54" 


Д МАТА, 
-È ‚с a 


By transformation of the co-ordinates, we get : 
Long. = 108*7/52* 
Lat. =—389°35'24", this latitude is suppos- 
ed to remain nearly conatant since the time of Vümadeva, 


— 
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«t " 
Let the above figure represent the observer's celestial sphere at 
the latitude of Kuruksetra (30^N). Неге HPZH’ is the observer's 
meridian. HOE«xH' the horizon, yEM the celestial equator and yLS 
the ecliptic. 8, indicates the sun's position at 18° below the horizon 
and « is the point on the horizon where « Canis Majoris rose at that 
time. Жапа P respectively denote the Zenith and the celestial pole 
of the observer. 
? 4 


Now the following quantities are known :— 2 


yS=true long. of the sun= 102? К — VA] 
Z EyS=obliquity of the ecliptic at the required epoch which is 
assumed to be about 2700 B.C. =24°O' e... (2) 


In the triangle ySM, the above two parts are known and the 


¿Z ЗМу= 90°. 
Hence the declination of the sun = 8M —23*27'N oe AU 
and the R.A, „ =yM=103°OC ... s MAJ 


Now in the triangle ZPS, 
>  ZP-00?, PS=66°33% and ZS=108°, 





2 _ Тһе angle ZPS is given by 
| sin — x sin — 
tan ZPS = hae ыз el І 
5 sin — *ePZ y sin — 
* 
— whence we find Ње ZZPS=120°46. e  " .. ec (5) 
Subtract from it the ZZPE which is 90^, we find the angle MPE 
ч, or the arc ME = 39*46/ © ^ »É et (6) 
: ; Again уЕ = уМ — ME =108°6'—39°46'= 68°20 ... ese , (7) 
— А 
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Now in the triangle yEO, yE* 63°20’ 


2 EyO 24^, Z OEy290* 4- 305 — 120^ 
So the other arc yO is found from 
* 


cotyO xsin 63°20’=cos 24? x cos 63°20! 


tan 30° x gin 24°. 
Put 


tan 30° sn» 
п $= —os 63°20) Whence p= 52°8''5 


om 63°20/ x cos (52°95 + 24°) 
e COS 52°8''5 


MET = cot 83°20 x cos 76°8"5 


cos 52°8'5 — 


a 
. cot yO x sin 63°20' = 


- 


Hence yO = 78*54'^ 6 A 
Again from the same triangle 


sin 78°55’ 
So the Zy0E-52*3'. 
Last! 


* .. (9) 
we come to the triangle aLO 
— where aL =39°35'"4 (latitude of the star) 
Z «OL — 52*3! end the angle at І, is a rt. angle. 
Hence sin OL -—tan aL x cot*taOL 


> 
EI 


*. OL —40*9'6*. š 


hc .. (10) 
Now from the results (8) and (10) we can easily find the 
longitude of the star at the required epoch 


thus :— . 
yO — 185 54:6 м 
OL=40°9'5 we — 7 
.”. yL =38°45/ 
^ 


— 


=longitude at the required time 
Long. in 1981-0 A.D.=103° 8' 


oe 


at the epoch= 38°45! 
Increase in the celestial long. = 64°23! 





“AB a! first ты машу ше the above increase in the celestiel 
longitude of the star 


indicates & lapse of 4636 years upto 
- 1931 A.D. : d $ 8 — 
a * * ` e s 
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The mean rate of predession during this period is found to be 
49"-7476 seconds per year. The annual proper motion of the 
star in longitude = —0".3356. Нерсе the annua) variation in 
longitude=49"-4120. The elapsed year till 1931 A.D. becornes 
4690 years. 


Hence the required en comes out to be about 
2760 B.C. 

Now at the time of these rsis, the Rbhus were already dwellers 
in the solar orb or they had become gods having birth. In the 
previous two chapters on Madhu-Vidyà and -Indra- Maghavan, 
we һауе ascertained that they lived uruksetra about 
4000 B.C. | 

If our interpretation be correct, Tt is proved that the Vedic | 
Hindus of Vàmadeva's time reckoned the year by the beliacal 
rising of the Sothis or the dog*star as was done by the ancient 
Egyptians. 






æ 
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CHAPTER VII 
VEDIC illios: 


The Tradition of Indra's Victory over the Asuras 
= 


The function of hoisting Indra’s flag was an important festival 
in ancient India. In the Mahābhārata there can be found five 
or six references to the hoisting of dhe /ndradhvaja (Indra's flag) 
the first of which is lo be found in the A di-parca in the story of 
Tapati and Sainvarana, the second in the Bhisma-parva describing 
how the hero fell on his ‘bed of arrows’, the third and the fourth 
in the Drona-parva describing the fight with maces between 
Bhima and Salya and also that between Abhimanyu and the son 
of Dub£asana, and the fifth in the Salya Parra describing the 
death of Salya. The descriptions are confined to the falling of a 
princely and tall warrior on the ground compared to the Indra- 
dhvaja or Indra's flag staffewhen laid down on the ground. The 
hoistinz of Indra's flag, therefore, was a very ancient custom. 
The lowering of the flag staff was aleo perhaps an important 


to {чай fafad are тыянака i 
a fe cer eve free afad ніч и TL 
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ceremony usually performed 5-days after the hoisting. Even in 

Kalidasa’s Raghuvariıśa in the description of Raghu as king of 

Ayodhya after his father Dilipa, we have reference to the hoisting 

of the Indradhvaja, which was both adorned and high." 

According to Mallinatha, the Bhavisya Purdna says that the 
kings who make the procession of  Indra's flag in a саг 
(Ratha) would have their kingdoms favoured by timely rain.* The 
further description of how this flag was hoisted and how it 
was carried in a car through thé main streets of the King's 
capital in ancient India is described in the Brhat Sambuta of 
Varaha-Mihira, chapter 42. ‘‘The gods approached Brahma and 
said to him: “О Lord, we cannot stand iy battle against the 
Asuras on equal terms. Hence we approach fou as our only 
shelter.’ Brahma told the gods,,‘the Lord Kegava who is now 
floating in the sea of milk would give you such a flag that on 
seeing it the demons would not be able to stand in the battlefield 
before you". Having obtained this boon, the gods with Indra 
went to the sea of milk and began to praise Visnu. The great 
God thus appeased gave them a flag which would lead them to 
victory. Indra having got this flag was highly delighted.” 
Bhattotpala while commenting on the’above quotes from Garga 
the following passage: ^''The Asuras on seeing that flag were 
struck by its brilliance, got confounded and of broken ranks, 
defeated and fled in the month of Bhadrapada. The thousand- 
. eyed Indra by bis thunderbolt killed the Asuras in the might in 
* which. the moon was at Antares, went to heaven afte» winning 

* the battle, on the night with the moon, whom he met on the way 
at the star Sravand (Altair)."' 

Varüha adds that the king of the gods, Indra, gave that 
flag staff which was made of bamboo to Uparicara Vasu, the king 
of the Cedis, and he worshipped it according to the Sdstric rites. 
By this worship, Maghavan was highly pleased and said that the 
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kings who thus behave would be as rich as the Vasus, and in the 
world their commands would always be accomplished. Their 
subjects also being favoured with rich harvest and being free 
from fear and diseases, would be delighted. 

The ceremony of the hoisting of bndra’s flag was performed 
in the 12th tethi of the light half of the lunar month of  Bhadra- 
pada, with the moon near Sravand (Altair), as such was the 
day on which Indra achieved his victory over the Asuras. Hence 
one says :— ‘ 

‘There the hoisting of the flag is to be preferred in the 12th 
tithi with the moon near the star Sravand (Altair) either in the 
muhtirta of the day twhick is known as Vijaya or Agva or in any 
other part of the day." 

A muhtirta=1/30tb part of day and night or 24 hours. The 
muhtürta which is here called Vijaya was perhaps the 8th and 
Asta the 4th which in the astronomy of the Atharva Veda are 
respectively called Abhijit and Sdrabhata, * 

The day for the hoisting of Indra's flag is even now shown 
in Hindu calendars, though the ceremony is now more honouréd 
in the breach than in the observance. 

Hence the day of" hoisting of the Indradh vaja 18е the 
anniversary of Indra’s victory over the Asuras ог the clouds. We 
take it that this was the day of the summer solstice according to 
the recorded tradition. 

Now the day for the ceremony falls on the 12th lithi-day of 
Bhàdra jn the following years in our own times on the dates 
shown below :— 


1939 A. D, 24th Sept. 1929 A. D. 15th Sept. 
1938 bth Sept. 1928 26th Sept. 
1937 174Ь Sept. 1927 8th Sept. 
1936 27th Sept. 1926 19th Sept. 
1935 LOth Sept. 1924 10th Sept.’ 
1934 20th Sept. 1928 21st Sept. 
1932 ' Ith Sept. 1922 3rd Sept. 
1981 22nd Sept. 1921 13th Sept. 
1930 dth Sept. 
~~ 


* 8. В. Dikgita’s (——— Ist Edn., p. 98. 


! Tn the year 1925, on the day for the ceremony, the twelfib (004 did pot extend 
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B 
Sravana or Altair, а now the celestial longitude of about 301°. 
When the 11th fithi is just over, the moon must be ahead of the 
sun by 132°, Hence on the day on which the moon would be near 
Sravana and 11 tithis old, the sun should have the longitude of 
169° or according to our cyrrent signs of the Zodiac, which will be 
4* 26° nearly, the date would be about the 12th September. In 
the above table formed from our calendars the date oscillates 
between the 3rd and the 27th September, and the mean date 
becomes the 15th September. The true anniversary of Indra's 
victory over the Asuras, or of the traditional summer solstice day 
may then be taken as the 15th September, 1929. This date is 
not far removed from wbat*we got by agconsideration of the 
longitude of the star Sra сала and the ave of the moon. Further, 


in ancient times a naksatra meant a star group and not any part 


of the ecliptic, and a tithi meant a day in those days; hence it is 
quite rational to take the 15th September, 1929, as the date of 
true anniversary of Indra's victory which was the day of the 
summer solstice of the required year. 
We now proceed with the calculation for determining the 
required year. 
e If t=no. of Julian years, counte from Greenwich mean noon 
of Ist January, 1900, and L-the mean longitude of the sun, then 
L = 280°40'56" + 1296027":6318 ! neglecting the smaller last term. 
Hence from the above formula the mean longitude of the sun 


= оп 15th September, 1929, at Greenwich mean noon comes out to 
` bave been 173°58'14". 


In the required year this longitude was roughly scm) to 90° 
degrees, Hence as a first step the shifting of the solstices becomes 
83°58'. Now the mean rate of annual precession during the period 
between the required date and 1929 A. D.-—49" 5902. With this 
rate the time required by the solstices to fall back through 83°58’ 
becomes 6096 years nearly, which Shows as a first approximation 
that the required date is 6067 years before 1900 A. D. 

Now we are to find out the position of the sun's apogee 60°67 
centuries earlier than 1900 A. D. If w=apogee of the sun's 

apparent orbit, then . 


^ =101°13'15" + 61897031 1630 + 0".0120, 
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where t=no. of Julian centuries from 1500 A. D. "This gives 
the longitude of the apogee at the required epoch to be 357°51’. 
Hence the sun's mean anomaly counted from the apogee=92°9’, 
the sun’s mean longitude being taken equal to 90°. 

Similarly the eccentricity of the „500 '8 orbit аё that remote 
epoch = `01882 and the sun's equation of centre works out to Бе 
2*9'. This equation is to be applied negatively to the mean sun 
for 15th September, 1929, which yields the true shifting of the 
solstices to be 81°49’ or 2*9' lesa than the value obtained before. 
This diminishes the number of elapsed years by 159. So the 
required date is 5937 years earlier than 1929 A. D. or is 4009 
B. C. which may roughly be taken tobe 4000 B. C. 

This date is the same that obtained before in the chapters IV 
and V and confirmed in chapter VI, on the Rbhus. Hence the 
Hindu Calendar faithfully records the time when Indra, the rain- 
giver, began to function with the heliacal rising of Magld or a 
Leonis at Kuruksetra.  Indra's fight with the Asuras 18 here the 
same thing as bis killing Vrtra or even Vrtras. 


» te 











CHAPTER VIII 
e 
VEDIC ANTIQUITY 
Miscellaneous Indications of Vedic Antiquity from the Vedas 


[n the chapters on ‘* Madhu-Vidya or the Science of Spring” 
and * When Indra became Maghavan '" and in other auxiliary 
chaptere, I have established that the culture of the Vedic Hindus 
date from about 4000 B.C., ind at thaé timg the V ‘тпа! Equinox 
was near A Orionis, Summer Solstice near the star 8 Leonis, 
Autumnal Equinox near A Scorpivnis and that the W. 
Solstice was near the star а Pegasi. The two stars a and 
B Pegasi form the group known as the  naksatra Pūrva- 
Bhdadrapada, and its presiding deity, as is well known, is named 
Aja-Ekapát which is rendered in English as ‘‘ one-footed goat." 
In the Jyautisa-Vedarigas, the naksatra itself is read Aja-Ekapat. 
In the Taittiriya Samhita ' we have “ STETZI aagana сжчтечат,” 
ie., of tbe naksatra Prosthapada, Һе дену is Aja-Ekapat. The 
Taittiriya Brahmana ° has also the statement '* of the one-footed 
goat (Ajasya Ekapadah) the naksatra is Prosthapadas, Now 
the tradition spoken of above that there was a time in ancient 
Vedic Hindu culture, when the winter solstitial colure passed 
through the star a Pegasi or the naksatra  Pürra-Hhadrapada, 
is preserved in the Atharva Veda, XIII, 1,6 and also in T. 
Brahmana according to Whitney and which runs as follows — 


aa ararghrat sera aa e ЧАЙ Wu d 
аа farerase «єчтї чтатуЁиай aera ust 
Whitney translates this verse thus :— 


| © The ruddy one generated heaven-and-earth ; there the 
Ee most exalted (Paramesthin) stretched the line itant) ; there was 










i. 
К М. ЕЗ | үм - E 
| Т, Samhita, ТУ, 4, 10. 
, k Bra h mana, 1 5, 1, & 


ED. 


-— | - 
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supported the oné-footed goat (Aja- -Ekaptida): by strength he 
made firm heaven-and-earth.”’ 

Whitney's rendering is very accurate and he adds the following 
note :— ш 


““ Ppp reads in € ekapādyo. The verse occurs in Т.В, 
(11. 5.23),' with only slight variants: tsmin for tatra in b and c, 
and ckapát in c."’ 

'The above has clearly an astronomical interpretation which did 
not dawn upon the translatory. Here the word .1ja-Ekapát, 
clearly means the naksatra Pürva-Bhádrapada of which the chief 
star (junction star) is а Pegasi, and the word tantu = Ппе, the 
winter solstitial colure, Rohita=ruddy one, undoubtedly means 
the ruddy sun as understood by Whitney. 


The interpretation is, that it was the sun who separated the 
heaven from the earth, or part of the heavens in which the 
sun moved, viz., the part of the sphere lying between the tropics 
of Cancer and Capricorn which is expressed by the word Dyaur 
in this verse. "The line of the winter solstice was drawn through 
a Pegasi by some person of forgotten memory who is traditionally 
called here Paramesthin or Brahma. Io the chapter on Rbhus 
I have shown that it was they who separated the heaven from 
the earth and who * mentally ' constructed the ‘ car of the Aávins" 
and the ‘ horses of Indra." Here tlie word Paramesthin stands 
for the Rbhus of forgotten mémory. The method by which this 
line as spoken of above was drawn, was perhaps this that the 
day of Visuvan or the summer solstice day of one year was a 
- full-moon day and the full moon was observed as conjoined with 
the star a Pegasi by a simultaneous meridian crossing of the 
moon and the star. Thus the winter solstitial colure was 
inferred to be passing straight through the star а Pegasi. 


We quote the next three verses of the Atharva Veda in 
support of our interpretation. * Whitney translates them thus :— 


* 7. ТЬе ruddy one made firm heaven-and-earth, by him 
was established the sky *srar), by him the firmament (пака): by 


5 fee алата ятя 1 afeierg geet тти! ча faf wears | 
"€ апач raa | as in the T. Brühmana. 


-` 
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him the atmosphere, the spaces (rajqs) were mgasured out ; by 
him the gods discovered immortality.'' ' 

" B, The ruddy one examined (vi-mré) the all formed, 
collecting to bimself the fore-ascents (praruha) and the ascents 
(ruha) ; having ascended the sky with great greatness, let him 
anoint thy kingdom with mjlk, with ghee.'' * 

' 9. What ascents (ruha) fore-ascents (praruha) thou hast, 
what on-ascents (üruha) thou hast with which thou fillest the sky, 
the atmosphere, with the brahman, with the milk of them 
increasing, do thou watch over the people in the kingdom of the 
ruddy one.'' * 

In the first of these three verses, the heavens are divided 
into (1) svar, (2) naka, and perhaps also іпёсе (3) the atmosphere, 
and by the sun, it is stated that the spaces werd measured out. 
Here by the word svar is meant the part of the celestial sphere 
between the two tropics and the remaining portion was named 
ndka. а 

In the second verse we have the words ruha and praruha 
which must mean respectively the northern and southern limita 
of the sun's ascent as estimated on the meridian. All these 
considerations lead us to think that the ‘‘ line of Brahma " of the 
Atharva Veda and the Taittiriya Brahmana was undoubtedly 
the winter solstitial colure passing through the star a Pegasi. 
Hence our finding the date of the earliest Vedic culture as 4000 
B.C. finds a most unexpected corroboration from the tradition 
recorded in the above-mentioned Vedic literature. It shows 
clearly that the earliest of the Vedic Hindus, the RQbus, were 
interested principally in the determination of the solstitial colures 
and not much so in finding the equinoxial colures. ‘The mention 
of Rohini as the first star in the Mahabharata and the mention 


В абе ararafed че pia асаби яч WDR: | 
Aarati fafa xsifa яя Zar ччана ча gg 
з адаа vanai янгач: я! чүч! 
fed чп nem ябечт Ч а TUN чч VR па 
* ure ww: WEN аге Sree farara банта | 
aat were! gaar annui fafa «тұ "эга Ofen аен 
19—1408B : 
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of the two Rohinis in the Taittiriya Samhita and the Taittiriya 
Brihimana, with а difference of exagtly 180° of longitude, suggests 
that the determination of the vernal equinox by the ancient 
(Vedic) Hindus could not have happened before 3050 В.С. The 
Mahābhārata again speaks of the full moons at the Krttikas and 
the Maghis, and as these stars Kritikā (ņ Tauri) and Magha 
(a Leonis) differ in longitude by almost exactly 90° degrees, the 
above statement points accurately to the positions respectively 
of the V. Equinox and the summer solstice of the date 2350 B.C. 
although perhaps determined *about 2449 B.C., the date of the 
Bhirata battle which was also the date of the Tuiftiriya Samhita, 
as it speaks of the Krttikás as the first naksatra. 

I tried to interpget the Atharv@ reference quoted above in 
terms of the heltacal rising of а Pegast with the sun at vernal 
equinox, conjoined with Rohini, but this interpretation was found 
impossible astronomically. 

In the Chapter on * Madhu-Vidya or the Science of Spring,” 
I have demonstrated that the Science of Spring was the knowledge 
that spring set in near about Kuruksetra with the heliacal rising 
of the Afrini group of stars, riz , the stars а, В and у Arietis. The 
date from this condition, I have shown, comes out to be 4000 B.C 

The further confirmati&n of this finding of mine has also been 
found from the Rqg-Veda itself. In M.I. 85, the verses 13-15 
ron as follows! :— 

'* Indra, with the bones of Dadhyaiic, slew ninety times nine 
Vrtras."’ 

'" Wishing for the horse's head hidden in the mountains, he. 
found it at Saryanivat."’ "^" 

'* The (solar rays) found on this occasion the po of 'T'vastr 


verily concealed in the mansion of the moving moon.” 
—M (Wilson). 


яалаа ee 


: 12) odisao AA: | marr чай ёч gti 
wove afet giagi печа етан тин 


viaaa aerfa san wea r8 atu 


I am idebted to Mrs, A. S.D. Maunder, P. R.A.8. for drawing my attention to these 
verses. > - 
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In Wilson's translation, the last verse should begin with 
' He " in place of ** The (solar raysi.'* The first verse says that 
Indra slew his enemies called Vrtras (i.c., " Clouds), with the 
thunderbolt made of the bone of the fictitious person Dalhyaüc, 
as the tradition from the Фагапаѕ says. In the second verse 
Indra discovered that spring had just begun with the heliacal 
rising of the horse's head or Aévini cluster when he observed it 
from the lake Saryanavat which was near Kuruksetra according 
to the commentator. In the third verse the occasion or the time 
of observation was when Tvastr (=the sun) was found (or rather 
inferred to be) at the expected place of the moon or the night in 
question was of a new-moon. It must be admitted tbat a 
new-moon night is the best for observing the heliacal rising of a 
star or star group. It is almost needless to repeat that I used the 
same data for arriving at the date 4000 B.C. in the chapter on 
Madhu-Vidya. | 

In another place of the Rg-Veda, Indra is called mesa (the 
ram)—M.I. 51,1 runs thus ' :— 


‘ Animate with praise that Ram, Indra, who is adored by 
many, who 1s gratified by hymns and isen ocean of wealth.''...... 
anaes Wilson. 

In explaining why Indra is called a ram (mega), Wilson refers 

toa legend, iu which it is narrated, that Indra came iu the form 
of ram to the sacrifice solemnized by Medhatithi and drank the 
Soma juice. 
- Now the sacrificial year began with spring generally, hence 
Indra's coming to the sacrifice began by Medhbiatithi must mean 
the heliacal rising of Aries (ratber the ASvini cluster at the head 
of the Ram) at the beginning of spring. This is therefore easily 
interpreted by the Madhu-Vidyd, and Medhatithi must be a very 
ancient rsi, much anterior to Vimeadeva who fourished about 
2760 B.C. as determined in a previous chapter. 

lt must be admitted that in the Rg-Yeda we have the 
mention of the constellations Mesa jAries) and Vrsabha (Bull), 


інеі Qui garanna Айса aedis wird | 
1 Hg-Veda, M. I. 116, 18. 
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which were quite forgotten or disused in the later Vedic tunes 
and also in the Vedangas. I һауе not got the names of the 
other signs of Zodrac in the Rg-Veda; perhaps they were not all 
formed in those days. І have already pointed out the dropping 
of some other old constellations in tbe later Vedic literature, the 
Veddngas and the Mahabharata. 

It is perhaps unmistakably established that the earliest date 
for the Vedic Hindu culture must be about 4000 B.C. 





CHAPTER IX 
VEDIC ANTIQUITY 
The Solar Eclipse iu the Rgveda and the date of Atri.” 
* 


In the present chapter we propose to find the time of the 
solar eclipse described in the Ry-Veda, the time which was 
undoubtedly that of the ss: Atri. who was the author of 
hymn V, 40, 5-9. The first attempt at finding the date of tbis 
event was made by Ludwig ' in May, 1885, with the assistance of 
the Viennese astronomer Oppolzer. Ludwig imagined that there 
were references to four eclipses of the sun in the Hg-Veda, viz., 
V, 40, 5-0: V, 33, 4; X. 138, За and X, 138,4. Ibave « 
examined all these references and my view is tbat only 
the first reference describes a real eclipse of the sun, the = 
other three relate to the summer solstice day апа the 
appearance of the clouds. Ludwig's paper was severely criticised 
by Whitney in 1c85 under the caption ‘‘ On Professor Ludwig's | 
views respecting total eclipses of the sun as noticed in the . 
Hg-Veda," in the JAOS XIII, pp. ixi-Ixvi, for October of the 
same year. Whitney ends his discussion by making (һе 
following remark : . 

“There are many other versions and statements and inferences 
in Prof. Ludwig's paper to which serious exception might be 
taken ; but it was best to limit the discussion to the main point 
had in view—namely to show that no result possessing even 
presumptive and provisional value as bearing on ancient Hindu 
chronology has been reached by fiis investigation.’ 

We shall show that Prof. Ludwig's interpretation of the _ 
Rgveda reference was not correct is this present chapter is 
developed. Prof C. К Lanman in the year 1893 wrote а paper 





| Paper published in Silsung berichte of the Bohemian Academy of Seicace | 
in 1880. 





log ANCIENT INDIAN CHRONOLOGY 


* LI 
on Rgveda V, 40 and its Buddhist parallel in l'estscrifu Roth 187. 
Eclipse du Soliel par Svarbliinu, parallel Samyukta Nikdya, 
II, 1, 10, cited in Lows Renou's Bibliographie Vedique. 

We can “only say that such similarity of statements as to 
solar eclipses in the two works cannot eestablish that the Atri 
tradition was contemporary with the Samyukta Nikdya event. т 
To settle chronology by a reference to a solar eclipse is a very 
i difficult matter, no easy-going researches can be of any value. 
Without making further attempt at tracing all the different 
attempts made before by other researchers, we proceed to 
— the Rgveda reference V, 40, 5-9. The original Sanskrit 

's re :— t . 


ачат 9291 mgannga идеја чат дәй yaar 
etu: wy Sa атату яянтатунапка! ae qeu 

i amamma atten mam faggi: nen атата аяч=аназ кеп nT- 
Raama a aasa асаҹтатайдетаеї асла car 19) ma- 
upra: avg Fifer zaraaicfier 1 эй qe fafa чатта 

^ зачінчататяҷҹа a · d а qed тийшип: | saut 
габа TuS slo . 


Wilson's translation runs as follows :— 


= 
See, 
ч - ™5. When О Sirya, the son of asura, Svarbhdnu, over- 
I spread (rather 'struck') thee with darkness, the worlds were 


beheld like one bewildered not knowing his place.” 


a The second line perhaps is more correctly translated as, 
à “ the worlds shone lustreless like a confounded tactless person.” 
Р * 6. When, Indra, thou wast dissipating those illusions of 
& Socarbhanu which were spread below the sun, then Atri, by his 
: fourth sacred prayer (turiyena, brahmand), discovered (rather 
e" 'rescued' the sun concealed by the darkness impeding his 
o“ æ functions." - 


- 


. 
T 


co . Whitney explains that Svarbhánu means simply *'sky-light.'' 

> Whatever that may be, what interests us here is the phrase 

—— t0 ox ** turiyena brahmaná,'' ** by the fourth sacred prayer'', as trans- 

а lated by Wilson after Sayana. Some say that this means à 
` 


= - E + 
aum t E 
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quadrant or the fourth part of a graduated” circle, which we 
cannot take to be correct.* The use of the graduated circle, 
or its fourth part in Vedic times was aa impossibility ; we could 
admit the validity of the interpretation ff the event belonged 
to Brahmagupta's time (628 A.D.). Further it is а barren 
meaning throwing no light on any circumstance of the eclipse. 
As Wilson following Siyana translates the phrase as ''by the 
fourth sacred prayer," we may take this to be the only correct 
interpretation. As the fourth prayer of the day, most likely 
belonged to the fourth part of the day, we interpret that the 
eclipse in question was finished in the fourth part of the day. 

Again the phrase ‘furiyena brahmaná,' may also be inter 
preted in a different way. The word “brahman ' itself may mean 
the summer solstice day. In the Sünkhayana Aranyaka (Keith's 
translation), the Mahdvrata day is spoken of as ©“ This day is 
‘Brahman’ (I, 2) and again the same day is thus referred to, 
** Brahman is this дау”, | I, 18). In the Jaiminiya Brihmana, 
II, 409-10, we have аха: Haie fagafa agra яччЁа; 
which ineans that the mahdvrata ceremony used to be performed 
on the Visuvant ог the summer solstice day. We thus under- 
stand that ‘‘turiyena brahmana'" means "by the fourth part 
of the summer solstice day."" In “other words, the eclipse in 
question was over in the fourth part of the summer solstice 
day itself. (Here ‘‘turtyena brahmana =turiyena kalena 
brahmadivasena." ‘‘Brahman*’ thus means the longest day of 
year, which seems quite natural). 


“7. [Sürya speaks]; Let not the violater, Afri, through 
hunger, swallow with fearful (darkness) me who am thine : 
thou art Mitra whose wealth is truth: do thou and the royal 
Varuna both protect me.” 

This verse seems to suggest that tbe eclipse in question 
although apprehended to be total wag not so at the place of the 
observer. Atri is here spoken of as having savel the sun from 
total disappearance. The verse is perhaps an example of 
“wisdom or power after the event.” 


"8. Then the Brabmana (Atri), applying the stones together, 


propitiating the gods with praise, and adoring them with . 


сс а, 
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А reverence, placed the eye of Särya (sun) intthe sky ; he dissipated 
the delusions of Scarbhanu.”’ ү 
Here Atri is alleged to have found out the instant of the end 
of eclipse by counting stones together—a practice which was 
. continued even up to the time of Prthüdaka (864 A.D.»." 
Atri's placing the eye of Sürya in the sky shows that the end 
of the eclipse was visible or the eclpse finished before sunset. ‘ 
“0. The sun, whom the asura Svarbhanu enveloped (rather 
'struck') with darkness, the sons of Atri subsequently recovered ; 
- no others were able (to effect bis release).”’ 
As t» the day of the year on which this eclipse took place, 
; the Kausitaki Brahmana, (xxiv, 3, 4) throws clearer light :— 


enigqniguias aanfeaveratedinfratea са saquentd WIE 

чта ча sda чаагайчяєаа wergaizzana этгачісеті чаа 

, ssa quema adiqacqea чї Azia ws aaga AgI 
А ҷағчачтчедагаћа А ці award: TATA атга SERCHTHTS 
"eqq чата мяч: чхе чачеєзчаа ааччезчаа аата, STAM 


2 Keith translates the passage as follows :— 


> ‘‘Svarbhanu, an Asura, pierced with darkness the sun ; the 
Atris were fain to emite away its darkness ; they performed, 
before the Visuvant, this eet of three days, with saptadasa 
(seventeen) stoma. They smote away the darkness in front * 
of it: that settled bebind, they performed the same 
i tm three day rite after the Visuvant ; they smote away the darkness , 
N * behind it. Those who perform knowing thus, this three-day 
(rite) with the Saptadaga stoma on both sides of the Visuvant, 
pU verily those sacrificers smite away evil from both worlds. They 
~ >= call them the Svarasdmans ; by them the Atris rescued (apas- 
-  prnvata) the sun from the darknesss ; in that they rescued, 
=» therefore, are the Svarasdmans, This is declared in a rc. 


Р. Ф А = 
* 1 (f. Calcutta University Publication of the Khandakhádyaka, with Prthüdaka's 


. Commentary, page 16. 
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The sun which Jvarbhanu 
The Asura pierced with darkness, 
" The Atris found it, : 
None other could do so.” T 

We gather from this passage that the day on which the 
eclipse happened was the  Visuvant day. Now the word 
'Visurant, according to the Aitareya and the  Kausitaki 
Brihmanas, meant the summer solstize day, as I have set forth 
elsewhere. The arguments may be Summarised thus :— 

According to the Aitareya Bráhmana, the Visuvant and the 
Ekaviméa day was the same day, ths day on which the gods 
raised up the sun to the hifhest poiné in the heavens, and that 
on this day the sun baing held on either side by a period of 10 
days (Viráj) did not waver though he went over these worlds. 
Or that the Visuvant was the true summer solstice day. The 
Kausitaki Brahmana also says that the sun starting northward 
from the winter solstice on the new moon day of Magha, reached 
the Visuvant after six :nonths. Thus according these two Rg- 
Veda Bráhmanas the Visuvant day meant the 8. 8. day only. 

In the days of the Taittiriya Samhitd 2446 B.C. and the Tandya 
Brahmana (about 1700 B.C.), the word Visuvant came to mean 
the middle day of the sacrificial year begun from spring, or it 
became the day when the sun's longitude became 150°, i.e., 
the beginning of the Indian autumn. Finally the same word 
came to mean about the time (1400 B.C.) of the Veddngas,' the 
vernal or the autumnal equinox day. The question to gettle is 
“which of these three meanings should we accept for the correct 
interpretation of this Rgvedic reference. Hence in interpreting 
a Rgveda reference, we should take the word Visuvant as the 
summer solstice day only, as this is the meaning of it given by 
the Rgveda Brahmanas. Another point that needs be clarified 
is to get at the rough time of Atri and the place of his observation 
of this eclipse. We shall use the Rgveda references alone. 

As to Atri, there are many references in the Rgveda : 

оса *31,.;110,8; Т, 119,6; I,189,9: 
І, 180, 4 ¢ -I;188,5; V,78,6-7: VIIL, 68, 5: УІІ, 71 5: 


1 Yajuga Jyautisam, 23. 
14—1408B 


a 
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VIII, 35, 19 : тй, ! 36,7; VIIL.37,7 ; УШ,4,5; VII, 
62, 3.8; X, 39,9 ; X, 143, 1-4; X, 150, 5. 

Some of —— are cited below as evidence to show where 
and when"'Atri lived. 
(a) I, 51, 3 addressed to Indra— 


“Thou hast shown the way to Atri, who vexes his adversaries 
by a hundred doors."' ' 
(b) 1, 112, 7 addressed to the Asvins— 


'* You rendered the scorching heat pleasurable to Atri.’ 
(с) I, 119, 6 addressed to the Asvins— 

** You quenched with 5 snow (himgna) for Atri, the scorching 
heat.'"? 
(d) I, 116, 8, addressed to the Asvins— 


“You quenched with cold (himena), the blazing flames (that 
encompassed Atri), and supplied him with food-supported 
strength ; you extricated him, Aévins, from the dark cavern into 
which he had been thrown headlong, and restored him to every 
kind of welfare.'' * 

(e) I, 139, 9, addressed by Parucchepa to Agni, showing the 
high antiquity in which Atri lived.— 


“ The ancient Dadhyaric, Angiras, Priyamedha, Kanva, Atri 
and Manu have known my birth ''* 
(D I, 181, 4 to the Aśvins— 

** You rendered the heat as soothing as sweet butter to Atri.''* 
(g) V, 7356-7 to the ASvins :— 


** Leaders fof rites), Atri recognized your benevolence with a 
grateful mind on account of the relief you afforded him, when, 


1 wqimag wacty mata i 
* ad weal | s 
а fea чи чісаяяаа i 
* аяа" aw aaia ngadam | 
«08 sfaq чочлгайїаңїнагч; wind afr | 
* gagga 144 giidina: fugi wensefaaqideaa чана v. y 
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Nasatyas, through his epraise of you, he fount the fiery heat 
innocuous." ** Atri was rescued by your acts,” ' 

From these quotations it would appear that Atri took shelter 
in а cave with a hundred doors or openihgs, where he felt 
scorching heat, which was allayed by a thaw of ice from the 
snow-capped top of the mountain peak, at the bottom of which 
this cave was situated. From the quotation (e), we gather that 
Airi was a contemporary of Dadhyanc, Angiras, Priyamedha, 
Kanva and Manu, was probably one of the first batch of Aryans 
to pour into the Punjab. The favour of tbe Asvins which Atri 
is alleged to have received was at the time perhaps of the rising 
of a Arietis in tbe east at the end of evening twilight. For this 
astronomical event at about 4000 B.C. ‘at the latitude of 
Kuruksetra, the Sun's longitude comes out to have been 97° 54’. 
which was correct to about 8 days after the summer solstice—the 
time or part of the year which was quite favourable for the 
thaw of the Himalayan ice. 

We may then conclude that Atri lived about the time 
4000 B.C., in a cave of bundred openings at the bottom of a 
snow-capped peak either of the Himalayas or of the Karakoram 
range. Hence the eclipse of the sun spoken of in the hymn 
atttibuted to Atri, happened on the Visurant or the summer 
solstice day either correctly ascertained or estimated, in the 
fourth part of the day of the meridian of Kuruksetra. 

1. Now the Visucant day as correctly ascertained would be 
the true summer solstice day, as we bave reasons to believe that 


„its ascertainment was possible for the Vedic people. Mext if we 


suppose that as the Vedic year was of 366 days, the 5.5. day was 
estimated from an observational determination of it one year 
before, the estimated 8.8. day would tend to fall on the day 
following the true 5.5. day. Hence we have to understand that 
by the word Visuvant, we are to understand either the true S. 
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Solstice day or the day follotbing il, if 106 suppose that both the 
winter and summer solstice days wêre truly determincd by the 
Vedic calendar makers of those times. 

2. Then again if we suppose that the W. Solstice diay was 
correctly ascertained by observation as a new-tnoon day of Magha, 
and the summer solstice day was always estimated, the so-called 
S.S. day of those timss would have many variants. ‘The 
Kausitaki Brahmana, the Ailareya Brahmana and the 
Vedangas take the sun's northerly and southerly courses to 
be of equal durations. This is possible only whea the sun’s 
apogee has the longitude of 90° or 270°. In the actual case the 
variation is shown below :— 


t 


Half year from Half year from 

Year. W. Solstice to S. Solstice to 

S. Solati^e. W. Solstice, 

—4000 A.D, 187 days 178'24 days 
—3000 A.D. 186076 ,, 178'40  ,, 
—2000 A.D, 18610 ,, 179'14 т 
—1000 А.р. 185:20 ,, 180'04  ,, 

E 


The following interpretations may consequently be put on 
the Visuvant day of Vedic literature :— 

(a) 1f the eclipse happened about 4000 B.C., on the estimated 
S. Solstice day from an accurate determination of the W. Solstice 
day оп a Mdgha-new-moon day, in 2} years (tropical) the number 
of days would correctly be=917 or even 918 days: whereas 
according to tbe Vedic calendars (he same period would comprise 
915 days only. Hence the estimated S, Solstice day would be 
2 or 3 days before the true date. 

(b) If about 4002 B.C., the eclipse happened on the estimated 
Б. Solstice day, under the same system of reckoning for 74 years 
(tropical), the number of days in this period=2744 days correct 
and in the Vedic calendar there “would be 2745 days instead. 


Hence the estimated S, Solstice — be the day following 
the true S. Solstice day. . 
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Hence in looking fdr tbe solar “eclipse on the Visuvant day 
as interpreted in 1 and 2 (b) above, we must take it to mean 
either the true summer solstice day or the day following it. 

In the case 2(a) we shall have to look Tor the eglipse 2 or 3 
days before the true S. Solstice day; in this case we would be- 
content on pointing out *the suitable eclipse or eclipres. The 
detailed study will be made in the other case only, 

We begin with former cases which are the more important 
for many reasons set forth before., р 

Hence {һе solar eclipse we want to find the date of, must 
satisfy the following conditions :— 


(1) It must have happesed on the summer solstice day or on - 
the day following and no other date is admissible. 


(2) It must bave been a central solar eclipse. 


(3) It must have happened or rather ended in the fourth part 
of the day for the meridian of Kuruksetra. 


(4) It must have been observed from a cave at the foot of a 
snow capped peak either of the Himalayas or of the Karakoram 
Range. 

(5) That at the place of Atri, thg eclipse did not reach the 
totality. 

(6) It must have happened between 4000 to 2400 B.C., 
neither earlier nor later, when the word Visuvant had its oldest 
meaning, viz., the summery solstice day. 

We now proceed to determine the central solar eclipse which 
must eatisfy all the conditions enumerated above. e get ata 
central solar eclipse happening on the 21st July, 3146 В.С. 

The Kausitaki Brühmana says that the sun turned north on 
the new moon of Màágha. This Mágha is not an ordinary month 
of Мадћа as it comes every year, byt it was the Vedic standard 
month of Mdgha, which came im our times in the years 1924, 
1927, 1932 and 1935, as has been shown in another place. 
I tried the months of Mdgha of the years J924, 1932, and 1935, 
but these did not lead (от a central solar eclipse. The Vedic 
month of Magha аз it came iu the year 1927 B.C., however, 
did yield the central solar eclipse on the 21st July, 3146 B.C., 
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on the day folléwing the summer solsthe day in the following 
way :— : 

In the year 1927 A.D., the Vedic standard month of Magha 
lasted from February* 2 to March, 3, half the Vedic lustrum or 
full 31 lunations after this date came the 3rd of September, 
1929 A.D., on which day the new «noon happened at about 
G. M. noon. 

Now on the 3rd September, 1929, G.M.N., the sun's mean 
longitude from Newcomb's equation comes out to have been 
=162° 8' 33", Ignoring the sun's equation I assumed as a first 
step that this longitude was =90° at the year we want to 
determine. This shows a total shifting of the solstices by 
‘72° 8 33”, representing a ‘lapse of "5227 years till 1929 A.D. 
From which we get that the longitude of the sun's apogee was 
12° 36' 48" at 51°98 centuries before 1900 A.D. The eccentricity 
of the sun's orbit was =‘01858 nearly. Hence the sun's 
equation for the mean longitude of 90° was = —2* 5' 9" nearly. 
This equation is applied to the mean longitude of the sun at 
G.M.N. onthe 3rd September, 1929, viz., to 162° 8'32". The 
result 160° 3' for 1929 A.D. was =90° in tbe year we want to 
determine. This gives a total shifting of tbe solstice up to 
1929 A.D. to be— 70^ 3' nearly, indicating a lapse of 5074 years, 
Now since 5074—1939 x 9--160x 7-- 19x 4, and as 1939, 160 and 
19 years are lunisolar cycles, it may be inferred that the’ number 
of elapsed years till 1929 A.D. does not require any change to 


* make the year arrived at similar to 1929 A.D. 


Now 5074 sidereal yeara- 1853811 days 
=5074 Julian years + 82°5 days. 
Hence the Julian date arrived at 
= —8145 A.D. July, 20. 
or =8146 B.C, July, 20. 


Now on July, 20. and on July, 21, 3146 B.C., 
$146 B.C., G.M.N. G.M.N. 
(1) (2) 
Mean Sun =91°51' 48"'42* Mean Воп =92° 50' 56/75 
Mean Moon —80*1' 41"*45 Mean Moon — 98? 12! 16°45 


Moon's Node=270°21' 2500 | Moon's D, Node=90° 18' 141737 
Moon's Регірее= 250*89' 1'*02 | Moon's Регірее = 250* 46! 42707. 


` 








VEDIC ANTIQUITY * 111 


The suo and the m?/on'a elemants have been calculated back 
from the equations given by Newcomb and Brown, respectively, 
which have been taken as correct from. 4500 B.C. up to the * 
modern times. . 

The figures in column (2) show that on the 21st July, 
3146 B.C., there was an ànnular eclipse of the sun, but this was 
nət visible from the northern Punjab, and cannot be accepted as 
giving us Atri's time. "This eclipse took place (1) on the day 
following the summer solstice, (32 in the 4th part of the day on 
the meridian of Kuruksetra. We take this eclipse as the starting 
point for further calculations. We find that :— 


The mean tropical year at 3146 B.C. = 8652425084 days 
The mean synodic month 3146 B.C. —29:5305988 days 
The mean motion of the moon's hode 
at this epoch — 69636"*6596 per tropical year. 
The tropical revolution of the node for the 
same epoch = 18°61127 tropical years. 
The tropical revolution of the moon's perigee 


at the epoch — 8 84527 tropical years. 
= 


In our calculations both backwar&/ and forward from this 
epoch, we cannot use the Chaldean saros as it does not contain 
an exact nomber of tropical years. We have to proceed as 
follows :— 


We want to find only those central eclipses of the sun which 
happened on the same day (viz., the summer solstice) of the 
tropical year. 








Now, 
‚ Tropical year 1 1 1 1 | 
Synodic month 2+ 1+, 2+ 14+ 1+ 18+ 


th ents are: 12, 25, 37, 99 186 285 4866 
e convergents are: 1 , 9 4. 8 , 14 ' “ТО ' 858 . 

The important luni-solar cycles in tropical years аге 8, 11, 19, 
and 353, the lunations in them being 99, 136, 235 and 4366, 


respectively. 
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(b) The convergents to tropical semi-revdlutions of the node in 
tropical years 





Now from these last set of convergen is "we get, 
456 years = (335 121) 
= (353 + 19 x 5 +8) years. 
(1) .*. 456 years = 44 revols. of Node 
= 5640 lunations very nearly. 
Again 456 years® 166551 days 
and 5640 lunations = 166552-6 days. 
(2) 391 years (335 + 2 x 28) years 
= (96 + 6) nodal half revolutions 
=21 nodal revols. | 
= {353 + 19 x 2) years, 
Again 391 years= 142810 days d 
and 4836 lunations = 142810 days. 
(3) 763 years= (835 x 2+930) years=41 revols. of Node 
= (353 x 2-- 19 x 3) years = 9487 lunations nearly. 
Again 763 yeurs = 278680 days and 9437 lunations- 278680 days. 
From these we readily get the new set of cycles :— 
( 24601 lunations 
372 tropical years 4 =20 revok —4*01' of motion of the Node 
— 42 revol. -- 20? of motion of Perigee 
— 4896 lunations 
391 tropical years 4 =21 revol.+8°10' of motion of Node = 


^ 
н my Í А 
< =44 revol. + 7832! of motion of Perigee 
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=23> lunations » " 


19 tropical years =1 revol. + 7°31’ motion of the Node 


— n 


—2 revol + 53°22’ motion ofethe Perigee 


© 
=41 revol.—1°11 motion of the Node 


= 2437 lunations 
763 tropical years 
L 


=86 revol. + 93°32' motion of the Perigee 
Again 
= 5640 lunations —1:6 days 
456 tropical years = 24} revol. + 28' motion of the Node 


= 51 reval. + 199° motion of the Perigee 


65 tropical years 2 =3} revols, —2^39' motion of the Node. 


= 7 revols. +125°30’ motion of the Perigee 
= 1089 lunations — 1°6 days 


84 tropical years = 4} revols. + 4°50’ motion of the Node. 


| 
‘ 
| 
| 


=9 revols. + 178*44' motion of the Perigee 


With the help of these cycles as a first step, I could find 
19 central eclipses of the sun near the summer solstice days 
extending from 4319 B.C. to 2234 В.С. I could then gather 
from them 10 central eclipses of the sun happening either on 
the solstice day or on the day following as exhibited in Table I, 


‘all of which happened near the descending node, and I then 


worked out 12 central solar eclipses near the ascending node 
which also happened near the summer solstice day. ОЁ all these 
22 central eclipses, the eclipse which occurred on July, 26, 3928 
B.C. alone meets all the conditions set forth before. It is worthy 
of note in this connection that оше of the essential conditions 
for a central solar eclipse to be visible in the northern Punjab 
is that the ascending node should bave, a longitude of about 
85° degrees and the descending node the longitude of about 95" 
degrees, when the eclipse is to happen very near about the 
summer solstice day. This test applied to other poesible central 
15—1408B 
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solar eclipses that may be found in the period under consideration, 
will readily show them as unsuitable. My assistant Mr. Lahiri 
has also come to the same conclusion tbat no other, date save 
that of 26th July,*3928 B.C. meets all the necessary conditions 
under which the solar eclipse described in the Rgveda bappened. 
It is thus found from all the pessible methods which we can 
think of, that the above represents a unique solution of the 
Rq-vedic reference and no other date for it except July 25, of 
3928 B.C. can be true within the range 4300 B.C. to 2400 B.C. 
The circumstances of the eclipse for the meridian of Kuruksetra 
and for the latitude of 334° and 354° north respectively have 
been calculated by my collaborator Mr. Nirmalchandra Lahiri, 
M. A. under my supervision. Mr. Lahiri has, I trust, done 
this part of the work correctly on methods which had my 
approval. The results аге summarised below, while the entire 
work is exhibited in the appendix II. 


Solar eclipse, July 26, 3928 B.C. 


(a) Forthe meridian of Kuruksetra and north lat. 334°. 


E: К. M. Time 
Beginning of eclipse iio .. 3 hes. 17 mins, P. M. 
Time of the nearest appeoa of the 
centres “е MEN " T 19 T T 
End of the eclipse TOR em Eta 1: р * 
Mag. of the eclipse = “735 - 
Instant of New Moon = 2 hrs. 58 mins. ХА 
Sun's Long. = 90° 16’ * 
(b) For the meridian of Kurukgetra and north lat. 854°, 
| К, M. Time 
Beginning of eclipse i .4 8 hrs. 13 mins.  ,, 
Nearest approach of centres am Ж ол». BI i 
Ending of eclipse — c OT ar эз bs 


Magnitude of eclipse = '702 


The eclipse thus takes plgce on the summer rolstice day, after 3 
P.M. and lasts for abopt two hours and finishes in the last quarter 
of the day. The eclipse ends at the above two statione sometime 


4 lo 
* 
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before sunset. Although it is a total eclipse of the sun, at the 
place of tbe observer the totality although apprehended мав 
not reached by it. From this ''disaster'' the sun was 'saved'"' 
by Atri, as the Rq-veda text says. 

As to Prof. Ludwig’s paper, I have not had access to it yet, 
but from what I could gather of it from Whitney's criticism in 
JAOS, 1885, he interpreted the word Visuvant as an equinoctial 
day, which is here unjustifiable, since the Kausitaki and the 
Aitareya Brahmanas do not take *it in that sense, as I have 
shown in the chapter on ‘‘ The solstice days in Vedic literature." 
These Brahmanas really take the word to mean the summer 
solstice day and nothing else. Hence as Ludwig was wrong 
in his iterpretation, Oppolzer who began his calculation of the 
eclipses from 1200 B.C. downwards, thought that either of the 
dates 1001 B.C, Oct 2, and 1029 B.C. Oct. 11, would meet the 
Rgvedic conditions. Oppolzer’s calculation may be summarised 
as :— 

(a) Oct. 2, 1001 B.C.—The eclipse was annular. Time of 
New Moon of the eclipse as given by Oppolzer is 4 hrs. 44°8 mins 
and the longitude of the Sun was 179°°592. Hence according 
to Oppolzer's calculation the day was of “autumnal equinox. 

(b) On Oct. 11, 1029 B.C. was an ordinary solar eclipse. 
Time of N. M. of the eclipse given by Oppolzer was 23 hrs. 44°9 
mins, and the longitude of the Sun was 189° 28. This eclipse 
accordingly was not completely visible in India and it did not 
happen even on the autumnal equinox day. He based his 
finding on a wrong interpretation of the word Visuvant as given 
by Ludwig, and it is thus quite untenable. 

Oppolzer again for his calculations had to depend on 
Leverrier's equations for the sun's elements and  Hansen's 
- equations for those of the Moon. But now these equations have 
been supplanted by those of Newcomb and Brown. On Oct. 2, 
1001 B.C. at G.M. Noon, the elements of the sun and moon 
as deduced from the latest equations аге :— * 

Mean Sun = 181° 8U 6"*65 New Moon about 5 brs. before 

Mean Moon = 177° 37/4119 | or at 7*hrs. G. M.T- or 12 hrs. 

A. Node = 175° 44'84"'30 | 8 mins. A. M, Kuruksetra Mean 

Lunar Perigee=76° 15' 35"'68 | time. 
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It seems that the beginning, the middle and the end of the 
eclipse cannot be correctly obtained from Hansen's equations. 
In.the present сазе, опг finding of the N.M. and that of Oppolzer 
are differént. 

As has been said before, Lanman,has pointed out a parallel- 
ism of the description of the solar eclipse in the Rgveda, and 
that in the Samgyukta Nikáya. But we are unable to attach 
any importance to any suggestion therefrom of any synchronism 
of the two events. We caunot attach also any chronological 
value to such suggestions.' 

The time of the solar eclipse spoken of in the Rgveda, is thus 
obtained as July 26, 3928 B.C. ТЫ» date at once settles the time 
of Atri, the observer of this eclipse. In our finding, this Atri was 
one of the first batch of the Aryans who tried and succeeded in 
settling in the northern Punjab. As shown before, he Look 
shelter in a cave at the foot of a snow capped peak either of 
the Himalayas or of the Karakoram range. In the chapter on 
'" Madhu-Vidya'' and ‘“ When Indra became Maghavan'' the 
dates arrived at were 3995 B.C. and 4170 B.C. These dates 
are perhaps capable of being lowered to about 3928 B.C., as 
these depended on & change of the celestial longitudes of stars 
due to the precession of the equinoxes. The date herein arrived 
at by a unique determination of a central solar eclipse is not 
liable to any such change, if as in the present case the most 
up to date equations for the elements of the sun and the moon 
given by Newcomb and Brown be assumed as correct for all 
times, past, present or future. We thus arrive at this definite 
conclusion that the Aryan colonization of India began about 
3900 B.C. 

If this last finding be called into question, the mame of Atri 
should be traceable to the past tradition of the Parsis and the 
ancient Greeks and also of the ‘elder race’ of Aratos and 
Eudoxus. 

Finally, I hope that attention of the astronorr ers, chrono- 
logists and orientalists, all the world over, will be dr» wn to 


v * 


! The Samyukta Nikāya, velipses are discussed in a subsequent chapter, 
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this finding of the date of the sular eclipse as described in the 
fig- Veda. . 

It femains now to say something as to the point raised before, - 
that the day of the solar eclipse in question, viz., thé Visuvan, if 
estimated, may be two or even three days before ‘the actual 8. S. 
day, I could find the following alternative solar eclipses :— 


(i) On July 24,4058 B. C., on which at G. M. N., 
Mean зип = 89° 5/ 48992. 
» Moon- 91°24617"'06, 
Lunar Perigee=213°11' 3"'92, 
D. Node= 91,25' 18"'97. d 
A central annular eclipse, with a magnitude of about ‘79 or 
9:5 Indian units on meridian of Kuruksetra at 33°4 N. latitude. 


This happended 3 days before the S.S. or the Visuvant day. 


(ii) On July 22,3583 B.C., on which at G. M. N., 
Mean Sun= 90°51! 36°°34 
„ Moon= 89°50 12788 
Lunar Perigee —104^55" 40"*81 
A. Node= 83°18” 48''"41 


« In tbis case the N. M. Һаррейей at 17 brs. 12 mins. of 
K. M. T.; the end of the eclipse was not visible on the meridian 
of Kuruksetra at the observers’ station. Hence this as a solution 
is not acceptable. 


APPENDIX I 


T 
TABLE I 
Interval Julian Date Luni-solar elements at liemarks 
G. M. Noon 


— Mean Sun= 92° 21/ 88"'88 
4919 B.C. ,, Moon= ӨР 57 42°79 New Moon 18hrs. 
July 29 D. Node = 99° 50 55°98 before б. M. N. 


Perigee = 29 40 21°44 Node unfavourable 


тор Mean Sun= 92° 44’ 46°51 


4800 B.C. ,, Moon = 96 Q 45°19 New moon 14 hrs. 
July 29 D. Node= 92 18 16°33 before G, M 


. Noon 
Perigee = 83 8 38°47 
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Р TABLE 1 'Conád.) 
Е К" 
372 yrs. - T А 


а а Mean Sun= 92° 30’ 50°92 
„* +3028 B.C. ,, Moon= 92 19 3120 


Perigee = 103 37 10°50 e 
19 yrs. 
Mean Sun= 92° 53, 59°°86 
3909 B.C. ,, Moon= 40 28 42°40 Not visible in 
July 26 D. Node= 89 4 24°65 upper India. 
Perigee = 155 18 4°87 
872 yra. ^ 
Mean Sun= 92 40 37:37 
8537 B.C, ,, Moon= 92 44 21°50 New Moon 8 hrs. 
July 23 D. Node= 983 26 O00 after G. M, N. 
Perigee = 175 30 44°28 
372 yrs. 
Mean Sun= 92° 27 44°65 М. Moon about 
8165 B.C. ,, Moon= 89 2 47:65 12 hrs. after 
July 20 D. Node= 97 50 27°48 G. M. N. 
Perigee = 198 26 16°72 
19 yrs. 
Mean Sun= 92° ЖУ 56°75 e 
3146 B.C. ,, Moon= 98 12 16°46 Not visible in 
July 21 D. Node= 90 18 14°87 Northern India. 
Perigee = 250 45 42°07 
872 yrs. 
Mean Sun= 92° 88 35:56 
2174 B.C. ,, Moon= 89 33 40°15 N. Moon 2 brs. с 
Juiy18 D. Node= 94 45 43°88 after G. M. N. 
Perigee = 200 31 23°80 
872 yrs. 
e Mean Sun= 92° 26 44°54 
2402 B.C, Г Мооп = 85 57 55°89 N. M.9 hrs, 
July 15 D. Node-* 99 16 9°33 later. 
Perigee = 200 16 80°04 
19 yrs. 


MeanSun= 92° 49 59°°8S  N. M. 8 brs, 
2383 B.C. ,, Moon= +90 77 41°78 before О. M. М. 
July 15 D. Node= 91 44 15°03 and not in the pro- 
Perigee = 843 24 29'08 per part of the day. 








Interval Julian Date 


372 yra. 


072 yrs. 


19 yrs. 


358 yrs. 


19 yre. 
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, TABLE 2 E; 
Luni-solar elements at ч Rem arks 
G. M. Noon A E - 
oe е 
Mean Sun = 94° 11' 58703 М. M. about 6 ‘bye. 
» Moon = 93 48 11°41 later. 2 days pt ‹ 
A. Node = 90 38 58°36 5.5. 
Perigee =187 57 15°92 
Mean Sun = 93° 57! 38°79 N. Moon 12 hra. 
"I Moon =e 80 58 43°54 later. Not visible 
A. Node = 55 21°50 in N. India. 
Perigee = 27 4849 
Moon Stn = 93° 49/ 40'"19 Not visible in N. 
„ Moon = 86 11' 581. India. N. Moon 17 
А. Node = 99 14 29°00 hrs. iater, Eclipse 
Pergee #229 11 14°02 2 days after 8.8. 
Mean Bun = 94°  €6 59719 
„ Moon = 90 21 10°78 Eclipse 2 days 
A. Node = 91 41 59°82 after S. B. 
Perigee =i a7 392 
Mean Sun = 98° 31 023 
T Moon = 81 19 48°77 
А. Node = 84 12 41°68 
Perigee =836 2 ТОО 
Mesn Sun = 93° 53, 41769 
, Moon = 86 37 1898 N. Moon about 
A. Node = 960 4 4'48 44 hrs. later. 
Perigee | 2-802 55 36.26 
*e 
Mean Sun = 94° 16 52:57 Eclipse 2 days 
» Moon = 90 46 38:11 after S. 8. 
A. Node = B8 31 44-40 N, M. 8 hrs. earlier 
Perigee =856 15 57'77 
Mean Sun = 93 40 53.98 
» Moon = & £56 13°45 М. Мооп 9 hrs 
А. Node =100 29 240 later. 
Perigee =825 2 6'52 
е 
Bun = 94° 4 082 Two days after 
» Moon = 87 6 4465 S.S. Not visible 
А. Node = 92 S6 51°25 in N. India 
| = 16 19 46°72 
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Р Taste 2 (Conid.) « 
372 yrs. ? 
Mean Sun = 98° 51, 5072 
2700 B.C. *, Moon = 83 28 37°25 М. Moon about 
July18 A. Node = 97 24 50°57 Ө brs. iater 
Perigee = 36 11 31°18 
19 yrs T 
Mean Bun = 94° 15 8450 Two days after 
26900 B.C. ,, Moon = 87 88 1737 S, 5. 
July 19 A. Node = 89 52 49°10 М. M, 10 hrs. later 
Perigee = 88 28 23°32 
372 yrs. - 
Mean Sun = 94 3 5017 Two days after 
2318 B.C. ,, Moon = 84 8 11-59 6.8, 
July 16 A. Node = 94 23 54°42 Node unfavourable 
Perigee =108 * 3 24°72 


r 


APPENDIX II 
CALCULATION OF THE SOLAR ECLIPSE 
On July 26, 3928 B. C., Julian day= 286928 


Julian day on Ist. Jan. 1900= 2415021. Hence the epoch is 
3128003 days before Ist. Jan. 1900 of G. M. noon=58'26 Julian 
centuries + 146°5 days earlier. 

e 


Mean Luni-solar elements at G. M. Noon on July 26,3928 B. C. š 
Leas A represent the epoch 8 л.м, G, M. T. or 1-8 Р.м. Kurukgetra time, 


B i» А ‚э 10 A.M, es T 3-8 P.M T bë 
x s i * ‚э 12 Noon T TI 5-8 P.M. sf E 
“Mean Sun Mean Moon 
A=92° 20 59'54 A=90° 7! 4536 
B=92 25 65°28 B=91 18 88°28 
C=92 30 50'92 C=92 19 81°20 
D. Node Moon's Perigee 
A=96° 37 2711 ^" A=108° 30 8°66 
B=96 37 11°23 B=108 86 37°08 
C=96 36 55°35 C-103 87 10°50 
Sun's apogee =1° 565’ 57":87 





ic „ eccentricity (е) = 07018759 
(28) radiarts zz 128/.077 
_ Че” radians аам 512. 
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Longitudes of Sun А 
А B 
Mean Sun = 92° 21 0" 92° 25°55" 
Sun's apogee = 1 55 57 1 55 57 
-Sun's anomaly([ndian)= 90° 25° 3" 90° 29' 59” 
—128"077 Sia g = — 2° 8 58” —2° 8 58" 
+1512 Sia 2g = =] * —2 
Apparent Sun = 99° 12 1" 90° 10 55" 
Mean Var. per hour . 2' 27":5 


Longitude of Moon 


MEAN ARGUMENTS 


1 = Moon—Perigee = 346° 31’ 42" 
2l = 333 


D = Moon — Sun = 857 46 46 
. 2D = 855 38 32 
4D = 851 7 4 
l'zS8un-Sun's perigee = 270 25 3 
F = 173 3018 
oF = 347 О 36 
2D-! = 9° 1' 50” 
2D — 2l = 22° 80 8 
ч 20 - 1-1 = ов 36 47 
2р +1 = 342 5 14 
2D -1!"' = H5 8 29 
1—1 = 76 6 89 
lU = 256 56 45 
oF—l = о 28 54 
2D -—2F = 8 32 56 
40-1 = 4 35 22 


А 


з 28 


347° 37, 1" 


Moon's Inequalities 


+ 22640 Sin ! 
+769 Sin 21 
+4586 Sin (2D —1) 
—125 Sin D 


UN aw gw dg 


Е 





im 


© 


LI 
55285,2 
rog 2 = Ы № 
DoOnwacsaun” 


+\+++ ++! 


2 


9 


02* 1 


f 


90° : 


-9» 


90° 


348° 


337 
359 
359 
359 
270 
175 
351 


10° 54' 59" 
22 12 89 


+\+++ ++ 


121 


122 


+148 Bin ‘/—I') 
— 110 Sin (! +1) 
— 85 Sin (2F - 1) 
+59 Sin 'QD—2F) 
+39 Sin (4D—!) 


— ves 
+хев 


Total 


Mean Moon 


Moon on orbit 
A. Node (О) 


F,2M-tü 
2Е, 


—417 Sin 2F, 
Moon on orbit 


Apparent Moon 


Mean variation per hour 


+0° 1 





+ 2100°6 
— 3760.0 
е 
—1° 2! 404 
90° 7 45°4 


89° y ro” 
916 87 27'i 
172° 27! 377-9 
844 55 15°8 
—15* 4! 44" 
48°5 
89° 35 5:0 


89° 6 58°5 
e 
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вх B 


= 0° 52! 27-9 


91° 13 383 


90° 217 109 
276 37 112 

173° 43' 592 
847 27 584 
—12* 32' 2" 

+0 1305 
90° 21 10:4 
90° 22' 40°9 


0° 37! 54"1 


Instant of conjunction is 9'8 mins. before B. 


i.e. 
ksetra time 


F, 
2D —2F 
F, + 2D + 2Е 


T,4-2D-— —29F-I' 
х +20 -1Е +1 


Arquments for Latitude of Moon 


A 


172° 27 38^ 

8° 32 56 
0 34 
20 8 
2 85 


B 
178° 49! 50" 


Eu Uf 
чае SE 


++1 4+ 
— it Om OD 


—4787'8 
+ 2354°1 


-2539:7 
-0° 42! 1307 
92° 19 31:2 


91° BT! 175 
270 36 554 
175? (У 297-1 
850° O 44°2 
— 9° 250" 16" 
+O” M 128 
01° 37 17-5 
91° 38' 207'8 


9 brs. 50 mins, A.M. G.M.T. or 2 hrs. 58 minos, Р.м. Kuru- 


C 


175° Of 22" 
8 12 8 
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Patitude of Moon 


" A B C 
+ 185185 Sin F, 4242077" + 2021"'5 + 1612"°0 
+ 528'8 Sin (F, +2D— -2F) 
= . 98 — 19°4 — 99:6 
—25°0 Sin (F,—!/) = +24°7 + 24-8 + 249 
-29:8 Sin (Ё,+!) = +23'°6 + 23°7 + 287 
+ 28:2 Sin (Е, —1) = — 2'4 = 25 — Q6 
—28'6 Sin (F,-—2!) = + 7'8 + T5 + oq 
+ 22°1 Sin (F,-2D —2F — 7) ° 
= 22'1 —22'1 — 271 
— 10:4 Sin (F,-- 2D + 2Е +!) 
= —10'4 —10°4 — 10°4 
— 154 Sin (F,--2D —2F - 1) g 
= + зө ЕЗ зә, + 89 
+ves = + 2480°7 + 2081 4 + 1671-6 
—ves = —44°2° — 9474 —64°7 
Total = + 2445°5 + 2027°0 + 1606°0 
. Latitude’ = +42! 455 + 33' 47°0 + 2 4670 


Mean variation per hour = —3' 297:6 


Moon's horizontal pgrallaz 


P=3422-"7 + 186"'6 cos 1+ 10”°2 cos 21+ 34"°3 cos (2D — 1) 
+ 28"°3 cos 2D + 37-1 cos(2D +1) 


B 
i + 186'6 cos [= + 182°3 *. 
+ 10°2 cos2lz + 93 


+ 84'8 cos (2D—l)=+ 33°8 

+ 28'3 ооз ср = + 28°3 

+ 3`1 соѕ (20 + 17= + 8-0 
Constant = 8422 '7 
Ног. parallax = 86То”-4 = 617 194 
Moon's Semt-diameter = 16! 424 


Sun's Semi-diameterz1ó' 14 
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Calculation of the cclipse for longithde of Kurukgetra and 
latitude =33°4 North, 


. A B C 
Mean Long. of Sun =92° 21' 0" 92° 25 55" 92° BY 51" 
Local time = 1-8 P.M. 9-8 P.M. 2-8 P.M, 
Local in degrees zi" oC 0 4 Q0 о 7*9 0 
R. А, of meridian or . 
Sidereal time =100° 217 OF 139° 25 55 169°- ЭУ б” 
Obliquity of the ecliptic =24° 6 15^ 
Long. of culmirfating | 
pt. of ecliptic = 107° 46’ 25" 186° 507 5" 168° 82 10" 
Eclip. angle with meri- 
dian (6!) = 82° 18' 29" 71° 55 801 06° 19 28” 
Dec. of cul. point = + 22° 53’ 11” +16° 13 25" + 4° 89 18" 
Lat. of place = +33° 30! О” +33° 30 0” «33? 80' 0” 
Z. dist. of cul. pt. = 
ZC = 10 30 49" 17° 16° 85” 28° ШУ _ 42" 
Z. dist. of Nonagesimal 
=ZN = 10° 31' 9” 16° 29) 58" 26° 13’ 18" 
Parallax in lat. - -— IPUIN -— 1T19"90 — 2V 60 
Lat. of Moon = + 40'45'"°5 + 33 470 + 26'46"'9 
Corrected latitude = + 208377 + 1028^1 – 0719771 
A B C 
Z. dist. of nonagesimal 
=ZN = 10° 31 9" 16° 23' 58" 26° 18 1 8” 
Z. dist. of cul. pt. = е | 
ZC = 10° 30, 49" 17° 10' 35" 28° 50 42" 
8' "= 82*.19 29" 71° 55 80" 66° 19' 23” 
Cul. pt, — nonagesimal « - qo | 
=CN = « 1°24 9 5° 807 40" 12° 28' 19" 
Culminating point = 107° 46' 25" 136° 50 5" 108° 82' 16" 
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. Дд. ae p- С 


'" Nonagesimal =N= 106° 19% 16" 131° LY 25" 156° 8 57" 
a 


App. Sun = 90° 12 1" 90° 10 55” „ 90* 21717517 
N-© = 18° 7 157 41° 2 Sv 65° 42’. OF 
ZN = 10° 31 9" 16° 29 38" 26° 18' 18" 
Parall. іо Long. = — ]10/44"4 -— 88 397"TO — 50 8'4 
Long. of Moon = 89° 6 535 90 227 409 91° 38'29"8 
Corrected Moon = 88° 50’ 9"1 89° 44' 3*3 90° 48' 217-4 
App. Sun = 90 12 1 00° 36 55 Оо 21 5i 
)- © = —]° 217 527 —0^ 827. 52" +0° 26 30" 
1st diff. = ; +497 OF 4-50! 22" | 
2nd diff. = +10 22" 

" )-® = — 0° 32/52" + (5411”)t + (5711) = X 


Where t is measured from B in units of 2 hrs. 


„Corrected latitude = + 29' 33°'7 „+ 16' 28"*1 — 0“ 19"-1 
1st diff. = —13' 5"*6 —16' 4772 
2nd diff. - —3' 41"*6 


Corrected latitude  =16' 28" 1—(14' 56'*4)t — (17 508)? — ү 


Sum of Semi-diameters = 1964" (M + S) ., 
Diff. of Semi-diameters= 41” (M—S) 


Kuruksetra mean time. X Y y Xx? 
3-8 р.м. — 1972" +988" 2206" 
— 38837 
3.88 „ —1140 * +757 1809 
— Til 
4-8 - ,, — 269 +512 578 
* +111 + 1602 
4-88 ,, + 640 +254 680 
v n + 901 
58 yy + 1590 —19 1590 
+ 1005 
5-88 -p + 2577 —305 2595 
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Nearest approach of the centres of the Sun'and the Moon occurs 
"87 x 30 mins after 4-8 p.m., i.e., at 4.19 P.M. 
Minimum distance — 521" ° 
Mag. of eclipse ="7385=8'8 Indian units. 
2206 — 1904 
NE 
837 


=3 hrs. 8 mins. +9 mins. =3.17 р.м. 


Time of beginning=3 hrs. 8 mins. + x 30 mins. 


1904 — 15900 
1005 


=5 hrs. 8 mins. +11 mins. = 


Time of ending=5 hrs. 8 mins. + x BO inins. 


5 hrs. — 19 mins. Р.М. 


The same Calculations for lat. af place=35°4 №, 


A B C 

Long. of cul. pt. = 107° 46 25° 136° 50 5" 168° 82 10 

6! = 82° 19' 237 71" 55 36” 66° 19’ 2B" 

Dec. of cul. рё. = +22° 53’ 117 +16° 13 25" +4° 890' 187 

Lat. of place = 4-35? 307 О" +35° 3 Of +85° 80 OF 
Z. dist. of cul. pt. 

= ZC = 12° 36 49” 19° 16 85" 30° 50 42" 

Z. dist. of nonagesimal . e 

=ZN = 12° 29 44" 18° 1?! 25" 28° (Q 20” 

Parall. in lat. = — ]13'16"1 = 19'147 — 22H 47°°7 

Moon's lat. = + 40 45"5 + 33'47°O + 26'46'°9 

Corrected lat. = + 272074 + IF B2"78 — > OFS 


Z. dist. of çul. pt. 
=ZC = 12° 80 490" 19° 16 85" 80° 50° 42" 


6' = 62° 18 28" 71° 5» 3S0" 66° 10' 23” 


Cul. pt. — nonagesimal 
=CN = — 1? 44' 47 6° 1UV 827 18° 20 oF 


Cul. pt. = 107° 40 25" 136° 50 5" 168° 3% 16" 
Nonageeimal! = 106° 2% 21" 130° 88 88" 155° 12 7" 
App. Sun = 96° 12 1" 90° 10 557 90° 2I/ 51^ - 


Nonagesinal—Sun = 15° 50 @" 40° 21’ 88" 64° 50 10" 
Z. dist, of nonagesimal ч | APO 
=ZN = 12° 29 44" 18° 177 25" 28° 0 20° 
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Horizon tt! parallax of (Moon — Sun) = 8670" '6 
Parallax in long = — 16 18"1 — 387°36°90 — 48'58"1 
Long. of Moon = 89° ( 53:5 90° 2? 40"'0 „91° 88/29"'8 
Corrected Long = 88° 50 354 8° 45 4"0 90° 49'30"7 
Sun = 90° 12° 1" 90° 10' 557 90° 21 51 
)- © = -1° 21) 26" —0^ 31! 51" +0° 27 40” 
= —4886" • — 1011" + 1666" 
1st diff. = + 2975" +3577" 
2nd diff. = 4- 602" 
. 
&)-Qsex = —19110"-- 32771 + 301t* whrere t is 
measured in units of 2 hrs. from B. 
Corrected lat. - + ФТ "9f + 14 BF — F Ww 
= + 1649” + 872" — 121" 
1st diff. = 2777 — 993 
2nd diff. = —216 
Carrected lat. = Ņ = 4872"—885 t-—108t 
= Sum of Semi-diameters — 1964"(M + S) 
Diff. э” = =% = 41"(M же 5) 
Kuruksetra mean time, X V V X? + 
3.8 р.м. —1911” + 872" 2101" 
-4 
8.29 ,, — 1497 +760 1679 , 
—428 
3-98 ,. —1073 4644 1251 
— 423 
3-59 ,, — 640 + 525 828 . 
—579 
48 ., — 198 + 403 449 + 806 
— 7л 
4-28  ,, + 254 е +277 376 + 427 
4 454 
4-88  ., +715 + 148 730 — 
Е + +50 
EES +1186- +15 1186 
58 „ + 1666 4121 1670 
+ 502 
5-28 + + 2156 — 260 2172 
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» ^ 
rath oh 2 — Е ‹ 
Time of beginning= = тот 19и x 15 mins. — 4*87 mins. 
. after3-8 p.m, i,e., at 3-13 Р.м. wal 


1954 — 1670 


е 
Time of ending= — 
X2 


x 15 mins. z 8'790 mins 
LJ 


alter 5-8 P.M., 1.0., nt 5-17 P.M. 
Duration of eclipse=2 hrs. 4 mins. 


Ne wrest approach of the centres# 261" at 4-18 Р.м. 


Mag оі eslipse =0°792=9'5 Indian uniis. 


APPENDIX [II 


A Note on а, Method 


of 


Finding a Central Solar eclipse near a Past Date 


The problem of the chapter to which this is an appendix, was 
to find a central solar eclipse on the summer solstice day, visible 
in the northern Punjab, within the range 4000 B.C. to 2400 B.C. 
As shown in the body of fhe paper a central solar eclipse, 

appening on the 21st July, 3146 B.C., obtained by a pure 

ehance formed the starting point for further calculations. 
A method now occurs to me which shows that a chronologist 
need not depend upon any such chance. Further be need not 
also depend wn a book like Oppolzer's in which all eclipses are 
calculated from 1200 B.C. up to the modern times, The 
equations for the moon's elements used by Oppolzer were those 
given by Hansen, which have been thrown away by inter- 
national astronomers. Hence OppolZzer's great work has become 
more or less valueless. We have now to use Newcomb’s 
equations for the sun's eleménts and Brown's for those of the 
moon. To undertake another great work like that of Oppolzer 
with the most up to date system of astronomical constants 
should be now considered unnecessary on the score of the labour 
it entails, in the light qf the elegant method presented in 
this note. 
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Problem 1. To find a central solar eclipse near the date 


4000 B.C. happening on the summer solstice day and visible 
from the northern Punjab. à А 

Неге we are to remember that the longitude of the ascending 
node should be about 85° or*that of the descending node about 


95°, on the day of the eclipse if this is to be visible from the - 


northern Punjab. 

(a) We first work out the shifting of the equinoxes from 
4001 B.C. to the present time, say 1940 A.D. This works out 
to bave been 82" 27' 23” nearly. Hence what was 90° of the 
longitude of the sun in 4001 B.C., would become 172^ 27' 23" in 
1940. The sun has this longitude now about the 16th 
September. 

(b) Now on looking up the nautical almanacs, we find that 
there was a new-moon on the 15th September, 1936. 

(e) Again from 4001 B.C. to 1940 A.D., the number of years 
elapsed = 5940. The correct luni-solar cycles in sidereal years are 
1939 and 160 years 


Now 594021939 x 3 + 123. 


*Hence the elapsed years 5940, have (o be increased by 37 years 
and we have, 
597121939 x 3 + 160, 


(d) We then apply 5977 sidereal years or 2183137 days back- 
ward to the date, 15th September, 1936, and arrive at the date 
*4042 B.C., July, 26. 

(e) On this date G.M.N., the longitude of the moon's 
ascending node was-321^ 4% 36° "82. AA- 

(f We now use the eclipse cycle of 19 tropical years in 
which the node’s position is decreased by 7° 32! nearly. We 
want to reduce the longitude of 321*43' of the node to about 
975°, i.e., by 46° 43’ which comprises 7°32! six times nearly. 
Hence we have to come down 19x6 ог „114 years. The year 
arrived at is 3928 B.C. Calculation of the eclipse on the 
summer solstice day of this year may pow proceed as shown 
in the body of the paper, remembering that in 114 years 


(tropical) there are 41638 days, 
17—1408B 





ad 
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Problem 2, To find the central solar eclipse which happened 
on the autumnal equinox day visible in the northern Punjab and 
near about the year: 1400 B.C. 

On the autumnal equinox day the sun attains the longitude of 
180°. In order that the eclipse maysbe visible in the northern 
Punjab, the ascending node should have a longitude of about 
175° or the descending node 185° nearly. 

ia) From 1401 B.C. till 1940 A.D. the shifting of the 
equinoxes becomes 46° 17'26". Hence what was 180" of the 
longitude of the sun in 1401 B.C. has become 226° 17’ 26" in 
present times. This corresponds to the date of November, 10 
of our times. : 

(b) On looking up nautical almanacs we can find that a new- 
moon happened on November, 1Q, 1931 A.D. 

(c) Now the elapsed years 3340, til 1940 A.D. need be 
adjusted a little as before; we have to increase it by 39 years, 
and we bave, 


3379= 1939 + 160 x 9. 


(d) We apply to the 10th November, 1931 A.D., 3379 siderea! 
years or 1234201 days backward, and arrive at the date 1449 B.€, 
October, 5. | 
(e) On this date the longitude of the ascending node at 

G.M.N. was=201° Y 23", 

(f) We have to reduce this longitude of the node to 175° 
nearly by. using our eclipse cycles. Now by our cycle of 19 .. 
years, repeated four times, we can reduce it by 30° 8 (о 170° . 
54'by coming down to 1373 B.C. We have now to raise it 
from 170° 54’ by a further coming down by the eclipse cycle of 
972 years, to 175° 15’ nearly for the autumnal equinox day of 
the year 1001 B.C., as in Oppolzer's finding. 

Altogether we had tocomé down by 19 х 4+ 372 = 448 tropical - 
years. 

Hence by the method thus illustrated, we can find near 
about any past date, any sort of solar eclipse we have any record 
of, however vague it may, be. There is thus no necessity for 
finding all the solar eclipses from so far back a date as 4000 B.C. 
up to our modern times. . 


ғ. 
UT 


+ 
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I trust the attentidn of „astronomers and ‘chronologists all 
over the world, will be drawn to the method presented here for 
finding ùn eclipse of a back date, and hope ,they would further 
develop it and remove from it any flaws that they may*discover. 


t 
— 


_ 





CHAPTER X 
VEDIC ANTIQUITY 
Heltacal Rising of А and v Scorpionis in Atharva Veda 


In the Atharva Veda’ the heliacal rising of the two stars 
A and v Scorpionis is mentioned in II, 8 and III, 7. We quote 
the first verse as translated and gnnotated by Whitney. It is 
almost the same verse that is repeated in the two hymns which 
were used in incantations for relief from the disease Ksetriya.' 

'* Arisen are the two blessed*stars called unfasteners (Vicrta) ; 
let them unfasten (Vimuc) of the Ksetriya the lowest, the highest 
fetter.” 

Whitney's note runs as follows :— 

‘ The disease Ksetriya (lit'ly, of the field) is treated elsewhere, 
especially in iij, 7 mentioned also in ii. 10; 14°5 ; iv. 18*7). 
The commentator defines, it here as apparently an infectious 
disorder, of various forms, appearing in a whole family or perhaps 
endemic. The name Vicrtau, ‘the two unfastners' is given 
later to the two stars in the sting of the Scorpion (A and v 
Scorpionis), and there seems to be no good reasons to doubt that 
they are the ones here intended ; the selection of two so 
inconspicious stars is not any more strange than the appeal to , 
stars at all ; the commentator identifies them with Mila, which 
is the asterism composed of the scorpion's tail.” 

Whitney concludes by ‘‘ Their (the two stars) healing virtue 
would doubtless be connected with the meteorological conditions 
of the time at which their hgliacal rising takes place ''." 


* (а) зета маа (чча ята emet | 
fafa quae чтүн Qu 


bs " A. V. I1, 8, 1. 
Ф wm («їч ий (9ч ята ame i 
{аччы gamau qnrg ew nua | 
> F A. V, П, 7, 4, 
м. 


2 


“Ж 
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According to Sáyand, ksetriya diseases are Phthisis, Leprosy, 
Epilepsy, Hysteria and the like. We feel that the diseases 
includéd under this name Ksetriya are (hose skin and lung 
diseases which are aggravated by rainy weather and ‘are relieved 
by the dry atmospheric conditions which follow the rainy season. 
The sore toes which the cultivators have in the rainy season 
are perhaps also included under the name Ksetriya. The season- 
beginning indicated by the heliacal rising of A and v Scorpionis 
was that of Hemanta or the dewy season. 

In Indian astronomy, there are recognised six seasons in the 
twelve months of the year, commencing from the winter solstice 
day and they are named winter, spring, summer, rains, autumn 
and Hemanta or the dewy season. The вёаѕопв, rains and 
autumn comprise four months which are called Vdrsika in 
Sanskrit literature, during which the gods are supposed to sleep. 
These four months are called Vdrsika (rainy) months in the 
Ramayana. Thus the sun's celestial longitude at the end of 
these four months becomes 210°, when the sky із finally 
‘released’ from the clouds according to the estimate of the 
Sanskrit authors. 

. That the true heliacal rising €f the stars A and v Scorpionis 
is meant is seen frem the following verses with Whitney's com- 
mentary. 

* Let this night fade away (apa-cas) ; let the bewitchers 
fade away ; let the  Kscetriya-effacing (-паѓапа) plant fade the 
Ksetriya away." 

** In the fading out of the asterisms, in the fading out of the 
dawns also, from us fade out all that is of evil nature, fade out 
the Ksetriya.''* 


з Burgess’ Süryasiddhánta, VIII, 9, notes on the Мда ‘junction star," 


AX wad manaa: à 


A. V. 11, 8. 2. 





A, V. III, 7,7. 


/ 


/ 
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Whitney's note :— j х " 


“The night at the time of dawn is meant, says the Com- 
mentator (doubtless correctly).......... According to Kaus the’ hymn 
accompanied a dousing with prepared water outside the house ; 
with this verse it is to be done at the end of the night.” 

Thus there is no doubt that the true heliacal rising of the 
stars A and v Scorpionis is meant. Although the two stars are 
inconspicuous according to Whitney, the position of the two 
stars at the end of the tail of Scorpionis is remarkable to any 
watcher of the heavens, as they are very close together, marking 
the end of the tail. The astronomical data is now that there was 
a time in the Vedic (Atharvan) Hindif culture when the heliacal 
rising of A Scorpionis marked the coming of Hemanta or the Dew- 
season with the sun having the celestial longitude of 210°. We 
take Kuruksetra, as before, for the place of observation, which 
has a latitude of 30°N. 

For 1934, the star A Scorpionis bad its— 

Mean right ascension = 17 hrs. 29 mins. 7:437 secs., and the meau 
declination = —37° 3’ 26°59 secs., while the obliquity of the ecliptic, 

аз = 28° 26’ 52°33. 

Hence for 1934, the celestial longitude of the star = 263° 39/ 50", 

and the celestial latitude = — 13° 46’ 46°. 

The obliquity of the ecliptic for 3400 B.C., our assumed date, was 
= 24° 8! 42". | 

Now when the sun's longitude was 210* the right ascension was 
= 207° 47' 51", and the declination was = —11° 45' 46". 
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Let the above figure represent the celestial sphere of the observer 
at Kuruksetra, HPZH’ the meridian, H'AKEH the horizon; 5 the 
position of the sun at 18° below the horizon, P &he celestial pole and 
Z the zenith. A is the point of the east horizon where the star A 
Scorpionis rose. Here £-NKS is the ecliptic. Join ZS and PS by 
ares of great circles, PS cutting the celestial equator at the point M, 
From A draw AN perpendicular to the ecliptic. We want to 
determine +N, 


Now ZP = 60°, ZS = 108°, PS,— 90°+8 = 101° 45 46", 2-8 = 
80°, &M = 27° 47'51", Z KES = colatitude = 60° and AN = 
13° 46° 46", 

(1) Inthe triangle ZPS,.the three sides ZP, ZS and PS аге 
known. Hence the angle ZPS comes out to be = 504° 8’ 16" 

and the Z ZPE is 90° degrees 
,.  thearc EM = 14° 8 16" 
Now 2- М as found already = 27° 47! 51" 
S 8E = 18° 39/ 45’. 
(2) In the triangle EK, the four consecutive parts are :— 
г KES = 60°, ES = 13° 39 45", 2 E&K = 24° Y 42" 
А е and 2-К. 
Hence we find 2 К = 11° 52’ 44" and the 
angle К = 83° 29 23", 
(8) Now from the triangle ANK, we find 
that KN = 1° 36/ 13", 
Finally SK = 11° 52! 44" 
NK = 1° 36 19”, 
S, A&N = 10° 16’ 31". 


Hence celestial longitude of A Scorpionis at the required past 
date was = 190? 16/ 31", Now in 1934, the same was = 263° 30' 50" 
or the increase in the celestial longitude of the star A Scorpionis 
= 78° 23’ 19’. 

The mean precession rate = 4976761. 3 

Hence the number of years elapsed till 19:14 A. D.— 5318, 
ignoring the proper motion of the star. “Thus the date becomes 
3385 B.C. 
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We bave here worked out the date for a tradition about the 
beginning of autumn at tbe latitude of Kuruksetra: but we 
cannot say that this was the date of the entire Atharva Veda 
Further we are not sure if the observer's place was 30°N latitude. 
If we suppose that the observation -was made at about 25°N, 
the date arrived at would not lower it by more than a hundred 
years. Hence the Atharva Veda in some of its portions was 
begun about 3400 B.C. Although this Veda is traditiopally 
later than the Rg-Veda, somé portions of it are undoubtedly 
earlier than the tenth Mandala of the Rg veda and must be dated 
at about 2449 B.C., the date of the Bharata battle. 

е " 





CHAPTER XI 
VEDIC ANTIQUITY 
Yama and his Two Dogs 


The Vedic god Yama was the Lord of the Pitrs (the departed 
Fathers) and son of Vivasvant (Sun). In the Avestic literature 
һе із Yima, the son of Vivanthat (Vendiad, Fargard II, 1, 2 etc.). 
The Pitrs or manes were or are the souls of the departed and 
according to a Hindu's daily ceremony of libation offering to his 
forefathers are classed jinto Aqnisvattas, Saumyas, Havismanta, 
Usmapds, Saukdlins, Barhisads and the Ajyapas. In the Rg- 
veda, however, we get the names of the Fathers as Barhisads, 
Saumyas and the Agnisrüttas only. According to Wilson in 
Manu they are also termed Agnisvdttas, Barhisads and the 
Saumyas. These Pitrs are invoked by the libation offerers 
as,protectors. If the order of the РЁ be the lower, the upper 
and the intermediate, their names are perhaps Barhisads, 
Saumyas and Agnisvdttas (Hg-Veda) in the same order. Now- 
a-days the orders of the Pitrs has been increased into seven, 
the addition being the orders Harismantas, Usmapds, Ajyapas 
and the Saukdlins. It does not interest us for the.present to 

"enquire when these additions were made in the Hindu faith. 
We are here concerned with the faith about their place of abode 
and of their Lord Yama. On this point the Satapatha Втал тапа 
says :— 

'* * Two worlds in truth there are,” they say, the ‘world of the 
gods’ and the ‘world of the Fathers’ (Pitrs).’" ' 

“The world of the gods is in the north and the world of 
the Fathers (Pitrs) in the soutb.'' * E 

' ara баат лч Radna | 
—8.'Brüàhmana, ХІТ, 7, 3, 7 


* swe а 24а «feu: чае: i 
—Ibid. 


18—1408B 





138 ANCIENT INDIAN CHRONOLOGY 
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Thus the Pitrs live in the south, Consequently their Lord Yama 
must also be a dweller of the south. In a modern Sanskrit 
Dictionary, Yama is defined to be ‘a god app?inted by the 
Supreme Гога for deciding the destinies of departed souls 
according to their good or bad deeds in* this world of ours, and 
is stationed in the south.’ In the Mahābhārata, Vanaparva, in 
the story of Savitri, it is said that ‘Yama having bound the soul 
of Satyavàn went southward.” In another Sanskrit Dictionary 
Yama is defined as ‘the lord of the southern direction.’ 
Hence according to the Hindu faith both Yama and his subjects, 
the Pitrs, are dwellers of the south. The Sanskrit word 'Yamya' 
meaning the south, is derived from Yama, the lord of the south. 

The Hindu when offering libations to his fathers, bas 
to turn to the south and invoke them by the following verse : 

'* Our fathers, the Saumyas and the Agnisváttas come by the 
Devaydna route (north ward direction! be delighted at the sacrifice 
by enjoying our offering (Svadhā) and bless us. May they 
protect us.'"' 

There are the two routes spoken of in the Hindu sacred 
lore, the one is the Devayána and the other the Pijtrydna, 
respectively the route of the gods and the route of the 
Fathers. When the Fathers come, they come by the Devaydna 
route and when they go back, they certainly follow the 
Pitryana route. Thus both the routes may lie on the 
same meridian, the former is the northward direction and the 
latter the southward direction. Here we have to differ from Tilak 
who in the book Orion would interpret that Devaydna route is Е 
the part of the ecliptic lying north of the celestial equator and 
the Pitryüna route, the part of the ecliptic south of the 
celestial equator. His interpretation appears to be unjustifiable 
and incorrect, as the Fathers who come from the south do 
follow according to the Hindu faith the Devayana route. 

When men die they follow according to Hindu faith the 
Pitryána route or the’southern direction. In this route to the 
abode of Yama, lay iwo doge p were both *'epotted four-eyed 


h wu fee: ese en чічч ow eum хеч 
wag А wearers | 
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dogs. The  Hg-ecda* verses addressed to the souls of men 
just departed run thus ' :— 

'" Pass by a secure path beyond the two spotted four-eyed 
dogs, the progeny of Saram4, and join the wise Pitrs who rejoice 
fully with Yama.” 

'* Entrust him, O king, to thy two dogs, which are thy 
protectors, Yama, the four-eyed guardians of the road, renowned 
by men, and grant him prosperity and healtb,’’—(Wilson) 

In the Atharva Veda also the cerresponding verses are * :— 

“* Run thou past the two four-eyed, brindled dogs of Багата, 
by a happy road; then go to A beneficent Fathers, who revel 
in common revelry with Yarra.’ 

'" What two defending dogs thou has, О Yama, four eyed, 
sitting by the road, men watching, with them, О King, do thou 
surround him ; assign to him well-being and freedom from 
disease. '—(Whitney) 

These two dogs we take to have been the two stars « Canis 
minoris and а Canis majoris. The astronomical interpretation 
becomes that there was a time, Vedic or pre-Vedic, when these 
two stars pointed to the south celestial pole, i.e., at that time 
these two stars crossed the meridian stmultaneously or they had 
the same right ascension. We now investigate this problem of 
determining this past time astronmically. 

The places of these stars for 1931 A.D are given as follows 
in the Nautical Almanac. 


. Star | Right Assension Declination 


a Canis Majoris 6^ 42" 6*:524 —16° 37 13" 
a Canis Minoris 7 35 41°405 5° 24! 11" 








' afra erat ait час walter ga чен agf site 
дач à award wabw uten AA чт чи «чате часі часе eevee} ama- 
a4 чей usq afa masat ч RfE utin —Rg-Veda, X, 14, 10.11. 

* чанда at wx p чс паҹ) Wr wur, чыт faqqa wdlfe 
дї wwaw wafer attis p cepe che? cages чїччї sewer: amat 
«rw Чач www че ч üfe uius ~ —Atharea Veda, XVIII, 2, 11-12 
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The mean obliquity of the ecliptie was 53° 96' 54" in 1931 A.D, 
Hence by transformation of co-ordinates, we geb:— 





Star Celestial longitude Celestial latitude 
a Canis Majoris 103° 7 52" — 39° 35° 24" 
a Canis Minoris 114° 50' 0" —16?* 0 24" 


——— 





a 
In the above figure of the celestial sphere, let yC be the 
ecliptic, = the pole of the ecliptic, P the celestial pole and C 
the summer solstice іп 1931 A.D. Leto, and с, be the positions 
of a Canis Majoris and а Canis Minoris in 1981. Let с, and с, 
be joined by an arc of a great circle cutting the path of the 
celestial pole in P'. Then P' was the pole of the equator at. 
the required time. "The angle P'zP representsz the shifting of 
the solstices. 


(1) In the triangle roo, the four consecutive parts are :— 
Lory, 0,1200? +39°35/24", Lo m0, 11*49/8", 
ro, = 90° + 16°0/24" 
7. we get, < te 
cot o,0,7 х sin 11^49/8" | 
= cos ll? 42! 87 x sin 39° в 94^ — tan 16° @ 24" 
x cos 39° 85! 24", 


* 
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* 
cos 11% 42’ 8” А ф = 16° 19' 43". 


Now put cot $ = tan 16° Q 249 ^'^ 


Hence we get, 
tan 16^ 0' 24" x sin 23^ 15' 41" 
sin 11? 42' 8" x sin 16° 19' 48" 


wm4,0,7 = 26° 42! 55". 


cot ттл = 


(2) Again in the triangle ¢,7P’, the value of zP' was very nearly 
24° 7' 32" about 4350 B.C. The four consecutive parts аге :— 


г P'er = 26° 42' 55^, mo, = 90° +39° 85! 24", 
4 стр", «xP = 24° 732". 


We get readily, 
sin oP! x cot 26° 42' 55" —cos e,1P' x sin 39° 35’ 24" 
= cot 24° 8' 42" x cos 89° 32' 24*, 


cot 26° 42! 55" 
sin 39° 36/ 24" 


then B = 17° 47° О". 


Put cot 8 = 


e Hence we get, т 
sin (m,zP'—6) = sin 6 x cot 24° 7' 32" x cot 39° 35' 24" 
SQ oyrP!=17° 47! 0" + 55^ 83! 5" = 78° 20 5" 
The celestial longitude of a Canis Majoris (1931 A.D.) 
= 103" 7 52" “+ 


Hence the celestial longitude of P' for 1981 A.D. 
= 103° 7! 52" + 73? 20! 5" = 176" 27 57". 


.. the Z PrP’ or the shifting of the summer solstitial point 
up to 1931 A.D. = 176° 27' 57" —90° = 86° 27! 57". 


The elapsed time thus comes out to be 6280 years till 1931 
A.D. and the required date is, therefore, 4350 B.C. 


ab 
е Second Method. 


| KS . 
We can follow a second method to determine the past time 
when а Canis Majoris and « Canis Minoris had the same right 
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ascension. In Dr. Neugebaüer's Sterntejelen, the right ascen- 
sions and declinations of stars are given at intervals of 100 years, 
extending from 4000 B.C. downwards. We tabulate the right 
ascenisons of these two stars from — 3600 to —4000 A.D. 





Year R. A. of R. A. of 
a Canis Majoris | a Canis Minoris 


Difference | 2nd. diff. 








— 3600 | 40°°12 
—3700 39"04 
— 3800 37°96 
— 3900 36-88 
— 4000 35'80 





From a comparison of the second differences we find that 
these become steady from — 3700 A.D. at the rate of O°°16 per. 
hundred years. Hence the difference between the right ағсеп- 


sions of the two stars would vanish 38" 100 years or 556 


years before — 4000, A.D. i.e. at about 4557 В.С, 


There is thus a difference of about 200 years in the two 
determinations of the time of the event by the two methods ; 
but I trust the date obtained before viz. 4350 B.C. is the more 
correct, as it is based on the elements of these stars determined 
by using more accurate instruments in recent times. Another 
point that needs be considered here is thie: What must have 


been the initial error of observation in this connection. 


Now let us see what could'have been the initial error if the 
epoch for the observation be taken as 4000 B,C, 

The total shifting ef the equinoxes during the interval of 
5930 years between 4000 B.C, to 1931 A.D. = 8149/50". If 
this be subtracted from the celestial longitudes of the stars for 
1931 A.D., we get their position in 4000 B.C. Hence the 
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celestial co-ordinates a the» stars in 4000 B.C. are as follows 
(supposing the latitude to remain the same throughout) :— 


— — — —— — 


Star Celegtial longitude | Celestial latitude 


a Canis Majoris 21° 24' 59" | —39° 35' 24" 
a Canis Minoris 33° 7! ЧЕ —16° 0 24" 
In 4000 B.C. the obliquity of the ecliptic was яу = 24°6'35". 


Hence by transformation of the co-ordinates, we get :— 


Gd сш ————À——"ns————ÓXÁ— шш O | 


Star | Right Ascension | Declination 


a Canis Majoris 35? 46 27" —27° 50 28" - 
a Canis Minoria 86° 19! 42" —2° 8, 48" 
= 





In the above figure let А represent the position of the star 
a Canis Majoris when on the meridian at,the latitude of Kuru- 
ksetra (80° N) in 4000 B.C. and B the position of the other star 
a Canis Minoris, NMS the eastern horizon. Join AB by an arc 
of a great circle and produce it to meet the horizon at M. Join 
B to P, the pole of the celestial equator, 
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Now in the triangle ABP, the four consecutive parts аге: 


2ВАР, AP = 90° +27° 50 28", Z АРВ = 0° 35! 15" 
and PB = 90° +2° 8 48". 
By solution of the triangle, the 4 BAP is found to be 1° 16' 37" 


Now in the triangle ANM, we have 
AN = AP+30° = 147° 50 28" 
Z MAN = 1° 16' 87" and Z MNA = art. angle. 

Now tan MN = sin AN, tan MAN. 

Therefore MN is found to be 0° 40’ 47", 


There was thus not much azimuth | error even at 4000 B.C. 
at Kuruksetra, if the observer took the great circle passing 
through the two stars as lying on the meridian, at the time of 
the transit of a Canis Majoris. + 

The mean date for the equality of the right ascensions 
of these stars being 4350 B.C., as shown before, we have 
thus shown that the date may as well be brought down 
to 4000 B.C. Equally strong reasons there may also be 
for raising the date by 350 years, viz., to 4700 B.C. Further 
the mythology as to Yama and his two dogs was perhaps the 
same for the Hindus, the Greeks and the Parsis. 

The Rg-Veda also speaks of the divine Vessel or boat in the 
following terms’ :— 

'* May we for our well-being ascend the well-oared, defectless, 
unyielding divine vessel, the safe-sheltering expansive heaven, 
exempt from evil, replete with happiness, exalted and right 
directing.''—(Wilson) 

The Atharva Veda also says :— 

'* A golden ship, of golden tackle, moved about in the sky ; 
there the gods won the Austha, the flower of immortality.'' 4 

—(Whitney) A.V. V, 4, 4 and VI, 95.2 


* gaai (чї «таята qualaafeft qualiag i 
2a ara wfcatunmmasenmattere fur аай toy 
е —Rg-Veda, X, 63, 10. 
* fecit Тече caasa fafa i 
amaaa qu' Sal: жина ney 
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‘The well-oared ship of the gods, unleaking, may we, 

nien, 'embark in order to well-being.'' ' . 
‘A golden ship of golden tackle, moved about in "tbe sky : 
there is the sight of immortaljty ; thence was born the Kustha.'' * 
—( Whitney) 

Here the wish is, perhaps, that the departed souls going 
southward by the road guarded by the two dogs, a Canis Minoris 
and a Canis Majoris, may ascend the divine boat—Argo-Navis 
and enjoy blissful expeditions in the heavenly river—the milky 
way in the world of Yama. Е 

All these constellations ріг. the two dogs and the Argo-Navis 
are to be found not only in the Vedas, but a'so in Greek and 
the Parsi Mythology. While in the Hindu literature these 
constellations were forgotten and called by other names, 
for example Canis Majoris by Lubdhaka (the Hunter) and Canis 
Minoris by a star of the naksatra Punarvasu and the Argonavis. 
is quite lost sight of in the later Hindu literature, the constella- 
tions are still used and so named in western astronomy. The 
names of the two dogs of Yama are preserved in the Zendavesta.” 
In «һе Parsi legend these two дода" ‘keep the Kinvat Bridge’ 
as imagined to bave been made over the milky way. In the 
Greek legend the milky way is crossed by a ferry boat, i.e., the 
Argonavis. 

All these considerations lead us to think that the tradition 
about Yama's Dogs, belongs to the date of about 4700 BL, and 
before the time when the Aryan peoples migrated to different 


анат: чапа: waaau fexensn . 
ит бесен таа uf; qwfecmww ич! 
' ачта gat aated quaraeufzn quema | 
29! aa anamanna) ws am TRIS EHI аай и 
— P. VII 8.9. 
* {инд сч са хеп fais i . 
аҹтнає чеч am Hel wpa и 
— 19, 89. 7, 
з Sacred Books of the East—The Zend-Avesta, Vol. IV : pages 190, F. XVIII, 


6 (14), page 213, Е. XIX, 30 (98) ; also page 150, Е. XIII. 9 (24). See also Intro- 
duction to the same, p. Ixxxvii § 4. 


19—1408B 
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countries from their ancient homes. This ancient tradition in 
relation to the above constellations survived in tht Vedas 
and with the western immigrants. These Aryan peoples probably 
lived near about the Central Asian mountain range running 
east west from the Mediterranean Sea to the Pacific Ocean. 
Here I have to differ from late Tilak, who in his book ‘Orion’, 
in the chapter on ‘‘the antelope's head,"'' cites this tradition as 
a confirmation of his finding that the vernal equinox for the time 
was at the Antelope’s Head’ which according to him was the 
Mrgasira's cluster. The tradition belongs to the pre- Vedic age, 
as I have shown before. " 





КІ 





CHAPTER XII 
VEDIC ANTIQUITY 
Legend of Prajipati and Rohini 


In the Aitareya Brühmana ' (iB, Зб or ch. 13, 9; the above 
legend is thus stated. We quote below the translation by 
Keith in his Rg-Veda Bráhmanas : 

‘* Prajapati felt love for hfs own daughter, the sky some вау, 
Usüs others. Having become a stag he approached her in the 
form of a deer (who had also,become a deer). The gods saw 
him. ‘A deed unknown Prajapati now does." They sought 
one to punish him ; they found him not among one another. 
The most dread forms they brought together in one place. 
Brought together they became this deity here ; therefore is hi« 
name containing (the word) Bhita ; he prospers who knows 
thus his name. To him the gods said, * Prajápati here hath done 
a deed unknown ; pierce him." ‘ Ве ifso' he replied, * Let me 
choose a boon from you.” ' Choose" (they said). Не chose this 
boon, the over-lord.ship of cattle ; therefore does his name 
contain the word 'cattle.' Rich in cattle he becomes who knows 
thus this name of his. Having aimed at him, he pierced him ; 
being pierced he flew up upwards; him they call {tbe deer.’ 

“The piercer of the deer is he of that name (Mrgavyddha). The 


*— язча at «асин айча seca nima Ofed qur 
way a 2а чашажі A aaa: «ач А ewe ся яга чана aa 
@at ат са аягаа чїй єп usur чних Si «чаг qu #41 HITE ав AIA 
май à giaa #2 a a vaanid à яягчічсаане xd («аа є аччяфт u 
ъа чезч чім загін ч чай ясная чцягатчсі ават Trae qus 
wafa agde чашице Dena a 145 зача аңа «m чача qC ча 
quam: a з чча a Ofeq at fea) un аҹ Гааге) cq (ажып ап 44 
amA tawan ича и. 
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female deer is Rohini. The three pojnted arrow is the three 
pointe’ arrow (trikduda). The sebd of Ргајарай outpoured ran ; 
it became a pond (Saras = a lake ?).'' " 

The Ai'areya Brabmana passage is concluded by the sentence 
"for the gods are lovers of mystery as it were." We would 
add here that not only were the gods lovers of mystery but that 
their worshippers, the Vedic people were more so. If again 
Prajapati were а real person, we can only imagine how he would 
have treated those people who were his worshippers and who 
indulged in such an obscene and vulgar allegory about himself. 

This legend has been noticed by Tilak in his Orion, S. B. 
Diksita in his Bharatiya Jyotihsdstra, but the correct astronomical 
interpretation has not yet been found. ‘Tilak and Diksita would 
understand that the astronomical phenomenon referred to in the 
passage indicates the time when "ће vernal equinox was at the 
Мтдаѕіа cluster or A, $, and $9, Orionis. But our interpretation 
would be different. For the legend we have also to compare 
S. Br. I, 7,4, 1; Re. X, 61, 5-9," as Keith states. Another 
reference is Tüándya Br. 8, 2, 19. The Mahābhārata Sauptika 
parva, 18, 13-14, is another place where the same legend is stated 
without any obscenity as fqund in the Rg-Veda and the Aitareya 
Brahmana. It is possible, however, that the M. Bh. legend is 
later than the one recorded in the Vedic literature. The Vedic 
legend speaks of the birth of Rudra, while the M. Bh. legend 
refers to the ignoring by the gods of the share of Rudra in a 
sacrifice. | 

The phenomenon of Prajápati meeting his daughter Rohini 
is stated in the Ag-Veda as to have happened in mid-heaven 
thus." 

** When the deed was done in mid-heaven in the proximity 
of the father working his will, and the daughter coming together, 
they let the seed fall slightly ; it was found upon the high place 
of sacrifice.''—(Wilson) 


1 аып ay adman ard genst (час quat | 
натида эа! a ert баай еге ati y 
--Rg-Veda, X, 61, 6, 
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The astronomical phenomenon’ was observed in mid-heaven 
or on the meridian of thé observer. We һауе a star called 
Prajdpati in. the Surya Siddhanta, viii ; 20, which is identified 
by Burgess in his translation, with 4 Aurigae, and dis identifica- 
tion is faultless. We have also the Mrgavyidha (Sirius) of 
which another Vedic natne was Svan (or the Dog), and Rohini 
is of course the star Aldcbaran. 

The legend divested of allegory is that the stars 4 Auriga 
and « Tauri or Aldebaran were observed to cross the meridian 
almost together. This was understood by the gods as the most 
improper conduct on the part of Prajapati, and the god Rudra, 
then born and stationed „аё the star Sirius pierced Prajapati 
(6 Auriga); his three-pointed arrow was most sprobably the line 
through 6, Band 6 Auriga, which have almost the same celestial 
longitude. Again the star Sirius, the three stars at Orion's belt 
and а Tuuri or Aldebaran are very nearly in the same line. 
Here Kudra’s three-pointed arrow may also mean this latter 
line through Orion's belt. The word ' trikanda ' does not really : 
mean three pointed, but perhaps having three joints, just as 
the joints are seen on a bamboo pole or in a sugar cane. If 
we take the latter meaning for „the arrow of Rudra, it would 
"not reach Prajüpati or 6 Auriga, and Rudra would be a bad 
marksman, for piercing either Prajapati or Rohini. 


We have thus to look for the time when Prajdpattor 9 Auriga 
and a Tauri or Aldebaran had almost the same right ascension. 


In 1935 A.D. the celestial positions of these starg were as 
follows :— 


— ""———A o — Á— — ——— — — ————— —— — — — 


Star Right Ascension Decl mation 
reS | — 
ê Auriga 5^ 54" 10:398 04" 16° 55°23N 
a Tauri | 4^ 82" 11:248 ә 16° 22' 48'63N 


———stÓftsOo€— ——————————————.-—"eu(ns——Á^——-—-"—-— 


and obliquity of the ecliptic = 23° 26 51"'86. 
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After transformation of the co-ordinates, we have the following 
celestial longitudes and latitudes for thd year 1935 A.D.: 


tS 





Star Celestial longitude Celestial latitude 
ô Auriga 89° O' 35" + 30? 50! 21" 
a Tauri 08° 52’ 50" —5° 28’ 19" 





The difference in their celestial longitudes was thus 20° 7' 45" 
in 1935 A.D. In the following calculations the latitudes of the 
stars are supposed to remain constant throughout. 


т т" 
с Л. се 
— "^N 
т 
Р; 


Іо the zbove figure of the celestial sphere, let = be the pole of 
the ecliptic, PP’ the path of the celestial pole round т, R and B 
the positions of the stars « Tauri and 6 Auriga respectively in the 
year 1935 A.D. 

(1) In the triangle ;-RB, the arc =Ң=90° + 5° 28’ 19", -B= 
59* 9' 39" and the angle RzsB-—20* 7' 45" 

Hence the angle тКВ becomes = 26° 42' 47", 

Now from т draw „PQ psrpendicular to the arc RB extended, 
then tQ becomsa = 26° 34' 54", 

Thus there was or is no possibility of these two stars to have 
exactly the same right ascension at any past or future date, 
as „P can never be equal to or greater than 26^ 34' 54" 


P d 


Ф 
" ЬЯ 
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We can thus determine only the time of their nearest 
approach to an equality of their right ascensjons. 


At this time the position of the sum-ner solStitial colure 
was the arc "ГРОС. 


We readily find the angle RQ = 92° 44! 50" 
Hence the longitude of summer solstitial colure of the date in 


question was 92° 44’ 50" plus the celestial longitude of а Tauri 
for the year 1935 A.D. 


This was thus 


92° 44' 50" + 68° 52! 50" 
1612 37! 40" 

The shifting of the solstices thus was 71° 39, 40" from which ` 
the number of years elapsed till 1935 becomes 5177 and the year 
or the date was thus 3243 B.C. in which the right ascension of 
a Tauri or Rohini was almost equal to that of 8 Auriga ог 
Prajapati and the right ascensions of the two stars were 
also zero near about the same time. po 

The time when § Auriga had its right ascension = 0, its 
longitude was = 15° 28' 40", taking the valus of the obiiquity 
of. the ecliptic to be 24° 5'. In41935 the lonzitude of 5 Auriga 
was 89° 0' 35", so the increase in the celestial longitude of the 
star till 1935 A.D.=73° 31’ 55", which represents a lapse of 
about 5329 years, or the year was about 3395 B.C 

Similarly when the right ascension of а Tauri was = O, its 
longitude was = —2° 27' U (ш = 24° 3) 

Hence the increase in the celestial longitude of ‘the star till 
1935 A.D.=71° 19 51" representing а lapse of about 5167 years 
and the date was thus 3233 B.C. 

The above two dates, viz., 3395 B.C, and 3233 B.C. had 
between them an interval of 162 years. The right ascensions of 
these stars at these two dates are tabulated below :— 





Stars ТВ. A. in 3395 B.C, | R. A. in 3233 B.C, 
Е 








8 Auriga O° of o" E + 2° 9! 38" 
a Tauri —2° 0 28" 0° 0! О" 


^ — 
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There are two more points in “this connection which have 
to be considered :—(4) The time determined, viz., 3247 B.C. 
being about the time when the equinoxial colure passed through 
the star a Tauri, the question now arises what had the Vedic 
Hindus to do with the position of the equinoctial colure in their 
sacrificial year ; and (2) why have we identified the star § Auriga 
of the 4th magnitude with Prajipati, or why we did not take 
a Auriga which is a star of éhe Ist magnitule and which is 
called Brahmahrdaya or the '' heart of Brahma.”’ 

With regard to the first point raised above we can say that 
the Vedic Hindus had a special sacrifice which was called 
Syamaka Agrayuna the first millet harvest sacrifice which is 
thus described in the Kausitaki Brahmana,' ГУ. 12. 

“ Next as to Agrayana. Не who desires proper food should 
sacrifice with the Agrayana, In the rains” when the millet 
harvest has come, he gives orders to pluck millet. 

“Һе new moon night which coincides with that time, on it 
should he sacrifice and then offer this sacrifice. If he is a full- 
moon sacrificer, he should sacrifice with this and then offer the 
full-moon sacrifice. If again" he desires a naksatra, he should. 
in the first half of the month look out for a naksatra and offer 
under the naksatra which he desires.'' 

— (Keith) 

We have not any interest in discussing the small inaccuracies 
which may. be found in Keith's translation; but we take 
that the rendering is substantially correct. The Sydmdka Sasya 
or the millet is reaped in the month of Bhàdra (lunar new-moon 
ending), which may begin from August, 19 to Sept. 15, and the 
full-moon of Bhadra oscillates between Sept. 2 and Oct. 1. It 
is thus quite possible for the full-moon of Bhadra to fall on the 


! gar vagaia mnam DNA; wea YHIecs ger MA gata 
ae) afaq wasmand айш;йайен ssa; afa Aiara ware Чїф- 
armia аза! ag magt (ич) чача ячанд ufa wea (чети?) 
атада afer usta Du T 


2 The rains lest for four months commencing from the day of summer жошо io 
North Indin. | т 


AN 
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23rd of September as jt did in the year 1934 A.D., it fell on 
Sept. 25 in 1923, on Sept. 22 in 1926. Hence the full-moon of 
Bhadra ig, what is illustrated as the Harvest moon in astronomy 
and the Syimdaka Agrayana full-moon was auch a Harvest Moon. 
This Agrayana full-moon or the harvest moon is also mentioned 
in the Mahābhārata, as thé full-moon at the  Krttikas (vide 
M. Bh., Vana, 82, 31-32 ; 82. 36-37; 84. 51-52 ; Anusasana, 
25, 46). It appears that the Vedic Hindus had to use the 
autumoal equinoetial day in their sacrificial calendar, and the 
autumnal equinoctial day is more in evidence than the vernal 
equinoctial day. 

It was on such a full-moon night when the sun was at the 
autumnal equinox, that the conjunction of Prajipati and Rohant 
(i.c. of 8 Auriga and а Tauri) by the almost simultaneous crossing 
of the meridian line was observed. The date as we have 
ascertained was about 3245 B.C. when the vernal equinox colure 
passed almost straight through the star a Tauri, Now-a-days. a 
full-moon near the star Rohini (Aldebaran) happens on the 2nd 
December. From the 23rd of September to the 2nd of Decem- 
ber the number of days 70, and at the rate of 74 years for the 
shifting of the equinoxes by ong day, the time elapsed 
becomes 5180 years, the date becomes nearly the same 3245 B.C. 
The astronomical phenomenon was that at the full-moon, ô Auriga 
and « Tauri, almost simultaneously were observed to cross the 
meridian about the date found here at the place of the 
observer. 

. As to the second point why we have taken ё Auriga, à star of 
the 4th magnitude for Prajüpati, I would say that it ts this 
star that is called so in the Sarya-Siddhanta' which has I trust 
faithfully brought down the tradition to our own times. Again 
8 Auriga represents the head of Auriga, and it was not improbable 
that this same constallation used tg be called Brahma in the 
Vedic literature. The star may now be one of the fourth magni- 
tude, it was perbaps not so inconspicuous in those days, viz., in 
the third millennium B.C. If the whole solar system has been 
sweeping through space towards either the constellation Hercules 


1 Sürya-Siddhünta, viii, 20. 


— 
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ог Lyra, and the stars in fhe constellation Auriga being almost 
diametrically opposite have been steadily growing less and less 
bright. Hence ё Ayriga was not so inconspicuous before the third 
millennium B. C. The tradition preserved in the modern 
Suürya-Siddhaünta that Prajapati itself is the star 8 Auriga cannot 
thus be ignored. 

Again the star a Auriga is called in the Strya-Siddhinta 
Brahmahrdaya or the ** Heart of Brahmá,"" and the Mahabharata 
legend tells us that ‘‘ Rudra then pierced the heart of 
Yajáa (Prajapati) with a dire (raudra) arrow, and Yajria (or the 
Sacrifice) fled therefrom in the form of a deer with Agni 
(8 Tauri ?). That Yajüa (Sacrificeeor Prajapati) in that form 
reached the heavens and shone there, being followed by Rudra." 
Here Rohini or Aldebaran does not come in. We have to consider 
the case of the two stars which have almost the same celestial 
longitude ; and these were for 560 A.D. equal to 62° 32' and 
61° 50’ respectively of 8 Tauri and a Auriga; their celestial 
ldtitudes were 5° 22! N and 22° 52/ М. ‘This is rather confusing, 
no astronomical interpretation is possible and the Mahabharata 
legend is quite unintelligible. The legend of Prajapati and 
Rohini astronomically interpreted does not yield the V. Equinox 
at MrgaSirds аз was supposad by Tilak in his Orion, pp. 20 et. seq. 


1 M. Bh., Sauptika Parvan, 18, 13-14 : 

' aa: aan’ faena tea gf afea i 
qaaa 491 warp чат Sass: d 
wg ^34 «qu fea га шла | 
чача S29 очик aur п 
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CHAPTER ХПІ 
VEDIC ANTIQUITY 
Solstice Days in Vedic Literature and Yajurveda Antiquity 


In the present chapter it is proposed to exmine first if the 
Vedic Hindus knew of any method for determining the day of 
the winter or of his summer sqjstice, and secondly to interpret 
the various statements as to the solstice days #s found in the 
Kausttakt Brüáhmana, the Yajurveda and the Mahābhārata and 
to settle the approximate dates in’ Vedic chronology as indicated 


by these statements. 
(D The method of finding the solstice days tn Vedic 
Literature. r 
The method of the Vedic Hindus for determining the solstice 


days is thus expressed in the following passage from the Aitareya 


Brühmana * : » 
+ 


qimen a Agra яча дачасы щй} gaa Я Зат qE- 
fase arta Awaara efi a ws ga Aaa: gi аш 
qma Вата wafer serovars wem uw gafa ward: (є ат чч 
fant чага атачала we =чча fa a 
. аш d 2a хаа ateena aaga (аб: aicina 
amaa Am wu aAa A s anaaga (иби: 019: 
„чаа saagaa eA a ач: a Aaaa saga Grafen 
яа: quema wa чч чт зача: acarafiras: зача fe ат чч 


aema aasan TW errata gfe 


Sàyana has failed in his exposition of this passage which 
relates to observational astronomy, and no one who is unacquatat- 
ed with this branch of science can possibly bring out апу sense 


! Aitareya Brahmana, 14, 18, quoted by S. B. Diksita in his areata 9«-qiferz mew, 
p. 47. 
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of it. We follow Keith generally with some modifications 
in the translation which is given below : 


' They perform the Ekavimsa day, the Visuvan, in the middle 
of the year; by this Ekavimisa day the gods raised up the sun 
towards the world of heaven (the highest region of the heavens, 
tiz., the zenith). For this reason this sun (as raised up) is 
(called) Ekavinga, Of this Ekavisisa sun (or the day), the ten 
days before are ordained for the hymns to be chanted during the 
day ; the ten days after are also ordained in the same way ; in 
the middle lies the Ekavimsa established on both sides in the 
Virdj (a period of ten days). It iscertainly established in the 
Virdj. Therefore he going between (the two periods of 10 days) 
over these worlds, does not waver.’ 

‘The gods were afraid of this Aditya (the sun) falling from 
this world of heaven (the highest place in the heavens) ; hun 

with three worlds (diurnal circles) of heaven (in the heavens) from 
below they propped up; the Stomas are the three worlds of 
heaven (diurnal circles in the heavens). They were also afraid 
of his falling away upward ; him with three worlds of heaven 
(diurnal circles in the heavens) form above they propped up ; 
the Stomas are the three worlds of heaven (diurnal circlés in 
the heavens) indeed. Thus three below are the  saptadasas 
(seventeen), three ubove ; in the middle is the Ekavinisa on 
both sides supported by Svarasdmans. Therefore he going 
between these Srarasamans over these worlds does not waver.’ 

Тбе “Vedic year-long sacrifices were begun in the earliest times 
on the day following the winter solstice. Hence the Visuvdn 
or the middle day of the year was the summer solstice day. 
The above passage shows that the sun was observed by the Vedic 
Hindus to” remain stationary, i.e., without any change in the 
meridian zenith distance, for 21 days near the summer solstice. 
The argument was this tbat if the sun remained stationary for 21 
days, he must have had 10 days of northerly motion, 10 days of 
southerly motion, ahd the middle (eleventh) day was certainly 
the day of the summer solstice ; hence the sun going over these 
worlds, in the intertal between the two periods of 10 days on 
either side, did not ‘waver.". Thus from a rough observation, 
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the Vedic Hindu could find the real day of the summer or winter 
solstice. 

THe next passage from the Aitareya Bwihmana (not quoted) 
divides the Vird; of 10 days thus : 10=6+1 +3 ; the first 6 days 
were set apart for a Sqdaha period, followed by an alirütra or 
extra day and then came the three days ‘of the three Stomas or 
Svarasamuns. ‘The atirdtra days before and after the solstice 
day were respectively styled Abhijit und Visvajit days. It may 
thus be inferred that the Vedic Hindus by more accurate observa- 
tion found later on that the sun remained stationary at the 
summer solstice for 7 and not 21 days. 

Question may now bê asked how could they observe that 
the sun remained stationary for 21 days and nol for 23, 27, 29, 
ог 31 days. This depended on the degree of accuracy of observa- 
tion possible for the Vedic’ Hindus by their methods of 
measurement. ‘They probably observed the noon shadow of a 
vertical pole.' If we assume that the observation was made 
at the latitude of Kuruksetra (about 30° N) and when the 
obliquity of the ecliptic was about 24° 15’, and the height of the 
pole was taken equal to, say, 6 ft., then: 


(a) When the sun had a longitude of 80°, the length of the noon- 
shadow = 7'44 in. 


(b) When the sun had a longitude of 87^, the length of the 
noon-shadow = 6°98 in. 


(c) When the sun had a longitude of 90°, the length of the noon- 
shadow = 6:03 in. 


Now 7°44 in. — 6°93 in: —20'51 in. and 6°98 in. — 6°93 in. —0'05 in. 


Hence by using any sort of measuring rods, they could 
perhaps easily discern a change in tbe noon-shadow of about 
half an inch, but a difference of £05 in. was, of course, quite 
impossible of perception with them. They could thus infer that 
the sun remained stationary at the summer solstice for 7 days 
when they used any measuring rods and when they used rougher 


! Another method possible for the Vedic people was to observe the sun's 
amplitude near about the S. Solstice day, and this was found to remain stationary 
for 21 days. 
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tuethods they could conclude that the sun remained stationary 
for 21 days at the summer solstice. 

At the winter solstice, the corresponding lengths of the «oon- 
shadow woulé be 8 ft. 3'46 in., 8 ft. 4'84 in. and 8 ft. 4°94 in. 
respectively. The changes in the length of the shadow were 
consequently 1°38 in. and 0'10 in. respectively. 

It should thus be clear that the Vedic Hindus knew how 
to determine the summer or the winter solstice day. When they 
found tbat the sun apparently rergained stationary at the solstice 
for 21 days, the true solstice day was the llth and when they 
found that the sun remained stationary for 7 days, they took 
the 4th day as the real solstice дау. œe 

This finishes the first part of this chapter. We now pass 
on to consider how the Vedic Hindu stated his day of the winter 
solstice in successive ages. Some of these statements are 
the following :— 


(a) The sun turned north on the new-moon of Màgha ended. 


(б) „ ›, T ^» os » last quarter of Magha, 

io) w ы T »  » » full-moon of Mägha. 

Uu a n ü e  one*«day before full-moon of Мадћа, 
(6) w э, »s ;, On the new-moon of Müágha begun. 


1 The other method of determining the solstice day is described in Brhat Samhitàá 
of Varábamihira. Chap. 111, 3 :— 


зчшічуччтееасан 5ч ap ages: | 


erameafatafes a] неги agfa ази 

' The solstice day may be determined by observing the coincidence of the aun at 
the time of rising or setting with a distant sign-post or by the marks of entrance or 
exit of the tip of tbe shadow of a gnomon in a large borizontal circle (having for its 
centre the foot of the gnomon).' Here two methods are described by WVaráhamibira 
in the first of which the sun's amplitude at sunrise or sunset ia to be observed. If the 
Vedic Hindus followed this method, they &ould perhaps observe the sun to remain 
stationary, f.e., without any appreciable change of amplitude, for 21 days near the 
solstices. It does not appear probable that the second method was followed by the 
Vedic Hindus, In this connection the method foliowed by the Druids of the ancient 
Britons, with heir cromlechs (stone circles) as are seen in the Salisbury plains in Eng- 
land, for deterinining the solatice days may be compared. The first method described by 
Varihamihira readily led to the observation of the heliacal rising of stars in differant 
seasons as has been found in the Vedas. 
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As we shall see later on, these "statements "ав to the day of 
the winter solstice occur ‘in Vedic literature. The month of 
Mdgie (lunar) may begin now-a-days frqm the 15th of January 
to the llth of February. What then is the méaning of this 
month of Mdgha as referred to in the above statements? Why 
should the sun’s turning north be connected with a particular 
phase of the moon of such а movable month ? Unless and until 
we can answer the above questions satisfactorily, we cannot hope 
to interpret any of the above statements. 

We have very carefully considered the above questions and 
we may state our finding in the following way: 

The Vedic Hindus did not have a sidereal reckoning of the 
year ; they followed a reckoning by lunar months of which 12 or 
13 formed tbe year; in their reckoning the month of Mdgha, 
as it came every year, did not begin in the same part of the sidereal 
or the tropical year as it does not begin now also. If they had 
in use a sidereal calendar, they could state the solstice days by 
exact days of such a calendar. U nfortunately this they bad not. 
They found out a particular lunar month of Mügha (not occurring 
every year) to fix the beginning or the end of the five-yearly 
Juni-solar Vedic cycle, and they «tated the solstice days in 
reference to the phase of the moon of such a month of Magha. 
The winter solstice day was the beginning of the Vedic five-yearly 
cycles or Yugas and Sdrivatsara or year-long Vedic sacrifices 
were begun in the earliest times also from the day of the winter 
solstice. It is thus necessary for us to find the true meaning 
of this peculiar month of Маайа: how it began and what were 
its characteristics. 


Meaning of the Month of Magha for Vedie Cycles 


As to the beginning of the month of Mdgha which was used 
for starting the Vedic five-vearly *cycles the Jyantisa Vedamqas 
(1400 B.C.) say : 

anamh Brave! чт ATs чата | 
ата ач mae: ASA FIT 1141 

‘When the sun, the moon and the Dhanisthds (Delphints' 

ascend the heaven together, it 18 the beginning of the Yuga (t.c., 





160 ANCIENT INDIAN CHRONOLOGY 


hive-yearly luni-solar cycle), *of the mopth of Müágha or Tapas 
of the light half and of the sun's northerly course.” Hence 
this month of A/dgpa as used for starting the Vedic cycles must 
begin with the new-moon at Delphinis. In the Jyanutisa Veddriga 
time the day of the very beginning of a such а Madagha was the 
day of the winter solstice and thus "it marked the beginning of 
the tropical month of Tapas, the first of winter. 

As to the time when the use of this month of J/ayha was 
accepted for making the Vedic calendar, we have the following 
passage from the Mahabharata: 


баба кчагитап a Фа: 248 erat | 
gust agai ата ачан’ а® атап a 

аа ян wu а язі ппятап аң! 
art fad чї == нишон ug fa d 
мотает erat #ппоп чча: à 
або тача as ча Чеч BAIA di 


M. Bh., Vana, 230, 8-11. 


“ Lady Abhijit (i.e., aT gra), the younger sister of Rohinf, 
being jealous of her, has gone to the forest to perform austerities 
with the desire of attaining the position of the elder. I am 
thus confounded at this incident as опе" naksatra has been 
deflected from heavens. Hence O Skanda, please find this time 
in consultation with Brahma." Then Brahma fixed the time, 
beginning from the Dhanisthas, and Rohini (a Tauri or Aldebaran) 
became the first star. Та this way the number of naksatras 
became proper (Sama). When Indra thus spoke to Skanda, 
the Krttiküs flew to the heavens as the naksatra (star group) 
with seven heads, as it were, and it still shines as the one of 
which the presiding deity is Agni (Fire).' 

The passage quoted above shows that it was Brahma, a person 
of very high antiquity whose name was forgotten, who started 
the reckoniog of time from the new-moon at the Delphinis, when 
Rohini became the first star, and the Kritiküs rose very probably 
exactly at the east. Here we have the time when the Vedic 


n 
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five-yearly luni-solar cycles came to bë started with reference to 
the month of Magha. 

Now,in Vedic literature Rohini means two stars, viz., Rohini 
proper (Aldebaran) or Jyestha (Antares).! For 1931 A.D. their 
longitudes were 68° 49' and 248° 48’ according to our calculation.’ 
Hence these stars differ in longitude by almost 180° degrees, and 
had respectively the longitudes of 0° and 180° at about 
3050 B.C.” 

This was the approximate date „when the month of Mdgha 
with its beginning with а new-moon at Delphinis was agreed 
upon as the standard month with reference to which the five- 
yearly Vedic luni-solar cycles were started and intercalary months 
were determined. It was about this time that the number of 
naksatras (lunar mansions) was fixed at 27 by rejecting Abhijit 
(aLyra), It is here not necessary for us to attempt an explana- 
tion of the rivalry between either of the Rohinis and Abhijit. 

We have up to now settled that one feature of this standard 
month of Magha was that it should begin with a new-moon near 
the Delphinis. Another feature which follows from this is that 
it should have the full-moon near the star Magha or Regulus, 
as, the moon takes about 14'7 dayg, at the mean rate, to pass 
from 8 Delphinis to a Leonis or Magha. 

The third feature of this standard month of Madgha was that 
at its last quarter (astaka), the moon should be conjoined with 
Jyesthà or Antares as the Apastamba Grhya Sūtra says :* 


ат Tem: Abime safters aes зате Stem emm атёлвтефеп- 


ww 


1 Taittiriya Samhita, 4, 4, 10. 

2 According to Burgess these stars bad the celestial longitudes of 49° 45° and 
929° 44° in 560 A.D. Translation of the Surya Siddhanta, Calcutta University 
Reprint, p. 243. а 

з ТЬе conjunction of Aldebaran with the" full-moon could perbaps only be 
observed by their simultaneous meridian passages on the equiuoxial day in the Vedic 


| times. The celestial pole of the time was very посаг to a Draconis. The other possible 


method of observing the conjunction of the fullemoon with Aldebaran on the equinoxial 
day was by joining the pole star with the moon and Aldebaran. In both these 
methods it was the К. A. which was really taken equal to Zero, and the date for 
that comes out to be 3283 B.C. 

_ + Apastamba Grhya Sütra. viii, 81, 19. 
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‘The Vyastákà which ¢omes after,tbe full-moon at Magha 
(Regulus), bas ite eighth day (of the dark half) or last quarter 
with the moon at,the star Jyesthd or Antares ; that is called 
Ekdstaka.** 

The moon takes at the mean rate 7°545 days or roughly a 
quarter of a synodic month to pass from Regulus to Antares. 

Thus we come to the conclusion that the Vedic standard 
month of Mdgha, in reference to which the Vedic five-yearly 
luni-solar cycles were starfed and winter solstice days in 
successive ages were determined and stated, had three characters, 
iz., (1) New-moon at Delphinis, (2) Full-moon at Regulus, and 
(3) Last quarter at Antares. This month of Mdgha did not and 
also does not come every year. We shall henceforth call this 
month the Vedic Standard month of Maqha. 


The Vedic Standard Month of Magha їп Present Times 


We can now ascertain how and when such a standard  Magha 
oecurred or may occur in our own times. For 1931 A.D., 
B Delphinis had a longitude of 315° 23’, a Leonis 148° 53, 
a Scorpionis or Antares 248° 48' nearly. Hence this standard 
month of Mdgha should begin about the 5th February, should 
have the full-moon about the 18th February, and the last quarter 
about the 28th February. If we look for such a month coming 
in our own times, we had it as shown below :— 












Ending 


Beginuing EE 


лоса Last quarter 


Full-moon 





| 
1924 Feb. 5 | Feb. 20 Feb. 27 


Mar. 5 
1927 Feb 2 Feb. 16 Feb. 24 Mar. 3 
1932 Feb. 6 Feb. 22 Feb. 25 Mar. 7 


Feb. 3 


— — — — — — — 


The Vedic standard month of Mdgha is thus not strictly 
unique in its position in the sidereal year. All points considered 
we are inclined to take that this Māgha bappened in our time 
in 1924 A.D. from the 5th February till the 5th March. This 
year and this month we shal] use as our gauge year and month 
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in interpreting the dylerent statéments of the days of the 
winter solstice as occurring in Nedic literature.' 


(п) Statements of Solstice Days in Vedic Literature 


We are now going to,state and explain the references 
from the Brāhmanas and other works which either directly state 
or indicate the winter solstice day of the successive Vedic 
periods, 

(A) The first reference is from the Kausitaki Brdhmana, and 
it was first found by Weber: 


ч 8 mamamaga ew 9а fem matiman 
zamma ячязтяаба a aq Grae аңпкяойлепинойде ч 
qama aya: gaa a warngzefeen {аша qaam- 
атая aa чаба aged werent бедата н ч=нтата, 
afanf agra: чїй: agafa ч cee shorn (чї aesa- 
әт dA mmama eama gama a afgaf 
amA а da: danne agaasf ашата «4а 1 

adma faqa smi ат ga diu: 

е ear afar freq: чечер qed: à 

eft чєтїч sqemarmfa «wu giam ag я afer we deter, 
чеі wafa zecerort мата darn seprurgarmres аата я dis- 
remman wee softer Haw игта чаі waft cnereeqmifs ware- 
ачатат seezargerated азяг{та fum 1 — 

This passage has thus been translated by Keith in his Rg-Veda 
Brahmanas : 


* On the new-moon of Magha he rests, being about to turn 
northwards : these also rest, being about to sacrifice with the 
introductory atirdtra ; thus for the first time they obtain him ; 
on him they lay hold with the caturvimsa ; that is why the 


! Tbo year 1924 A.D. is also similar to the year 80 A.B. of which the let day of 
Mágha was the epoch of the Paitámaha Siddhanta of the Pancasiddhantikà of 
Varühamibira. The interval of 1844 sidereal years —673532-73 da and 22505 lunations 
673593 65 da. ТЬе difference is only about a day, 

1  Kaugitaki Brühmana, xix, 3. 
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laying hold has its name.” He goes north for six months ; him 
they follow with six-day periods in forward arrangement. Having 
gone for six monthahe stands still, being about to tura south- 
wards ; these also rest, being about to sacrifice with the Visucant 
day ; thus for the second time they obtain him. He goes south 
for six months ; they follow him with six-day periods in reverse 
order. Having gone south for six months he stands still, and 
they about to sacrifice with the Mahdvrata day obtain him for 
the third time. In that they obtain bim thrice, the year is in 
three ways arranged. Verily it serves to obtain the year. With 
regard to this, this sacrificial verse is sung, 

Ordaining the days айа nights, 

Like a cunning spider, 

For six months south constantly, 

For six north the sun goeth. 


For six months he goes north, six south. They sbould not 
consecrate themselves at this time ; the corn has not arrived, 
the days are short, shivering they come out from the final bath 
(avabhrtha). Therefore they should not consecrate themselves 
at this time. They should consecrate themselves one day after 
the new-moon of Caitra * the corn has come, the days are long, 
not shiveriog they come out from the final bath. Therefore that 
is the rule'. 

Here it is definitely stated that on the the new-moon of Maglia 
the sun reached the winter solstice." This new-moon is without 
any doubt that new-moon with which Mdghe ended. ‘The 
definition or meaning of this month of Mdgha has been found 
before. This statement shows that the 5th of March, 1924 A.D., 
was the true anniversary of this determination of the winter 
solstice. Now on the 5th March, 1924, G. M. noon, the sun's 
mean longitude was 

= 342° 57’ 16" 
= 342° 58’ to the nearest minute. 

This longitude woes near to 270° in the year of this determina- 

tion of the solstice day. It shows a shifting of the solstices by 


1 This is perbaps the oldest tradition of the solstice day ав recorded in this 
Brühmana. 
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about 72° 58', representing a lapse ef about 5,266 years, till 1924 
AD. But we have yet te allow for the sun's equation. Now 
in 52,44 centuries before 1900 A.D., the longitude of the 
sun’s apogee was = 11° 30’ nearly and the eccentricity of the 
solar orbit was about ‘018951. Hence the sun's equation for the 
mean longitude of 270° was, + 2° 5' nearly. 

This equation of + 2° 8' is now applied to the mean longitude 
of the sun on the 5th March, 1924, at G. M. noon, viz., 342° 58. 
The result obtained, viz., 345° 6', was equal to 270° in the year 
of this determination of the winter solstice day. Hence the total 
shifting of the solstices becomes 75° 6' nearly ; this indicates a 
lapse of 5,444 years till 1924 A.D., or the date of this deterrnina- 
tion of the solstice becomes near to 3521 B.C. Now as we want the 
year similar to 1924 A.D. as regards the moon's phases in relation 
to the fixed stars, the date arrived at requires a little adjustment. 
We have already obtained' the luni-solar cycles of 8, 19, 160, 
1939, etc., years in which the moon's phases near to fixed stars 
repeat themselves. 

Now 5444 = (1939 x2-- 1600 x 9-- 10x 6-- S) +4. Hence elapsed 
years must now be taken as 5440 from which the required year 
comes out to be 3517 B.C. " 

he sun then turned porth in 3517 B.C. on the new-moon 
day of Magha and the first year of the luni-solar cycle commenced 
from the said new-moon day. The question now is, ' how could 
they find the next winter solstice day.' 'They counted full 366 days 
or 12 months and 12 nights after which they estimated that the 

sup would reach the winter solstice. This sort*of reckoning 
continued till the five-yearly cycle of 62 luour months was 
exhausted. They then thought that the same type of Mügha 
returned, or they might check their reckoning in 3, 5, 5, 11 or 
19 years by actual observation. Hence their predicted. day of 
the winter solstice, when not chegked by actual observation, was 
almost always in error, but perhaps was still within their limit of 
21 days. Their observed solstice days, however, were always готви. 

Tt may be asked how the Vedic year came ur. have ae days 

or 12 lunar months + 12 nights. Generally this year is stated 


1 Chapter 1, р. 217. 
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in many places «o consist ef 360 days only. How is this 
discrepancy to be explained ? In s half "year there were the 
ordinary 180 days + 2 atirdtra days, then came the Visuvan, 
the middle „дау of (he year which belonged to neither half 
and then came the other half with 180 days + 2 atirdtra days and 
lastly came the Mahāvrata day. In* all, therefore, there were 
in the year 2(180+2)+2 or 366 days. Of the two atirdtras 
of the northerly course, the first was the Prüyaniya and the 
second the Abhijit day. Similarly in the sun's southerly course, 
the first atira@tra day was the Vi$rajit day and the other had a 
suitable name. ‘The Vedic ycar had thus 366 days or 12 lunations 


+ 12 ‘nights.’ ' e 
One point more we want to settle is that when the Vedic 
year was taken to begin. The answer is now easy. The 


Vedic year normally began on ‘the day following the winter 
solstice, and winter then began and lasted for two months. 
Winter was thus the first season of the year. There was next 
felt the difficulty of beginning the year-long sacrifices with the 
winter solstice day, as the time was unsuitable on the ground 
of its being extremely cold, as it was the non-harvesting time and 
as the days were then very short, Then rule was made to 
begin these sacrifices, not from the winter solstice day but foll 
two months and one day or exactly 60 days later, when spring 
set in, or as the text says, ' One day after the new moon of 
Caitra. Thus the first season, though winter formerly, became 
spring in later reckoning (sacrificial year) and winter then became 
the last séasón of the year. 

We have found out the year when the sun turned north on 
the new-moon of Magha to have been 3517 B.C. by taking the 
standard month of Magha as the one which happened from the 
5th of February till the 5th of March, 1924 A.D. Our date is 


* 
1 Of. famarst зачене оча | 
Үајиға Jyautiga 28, 
A year is three hundred with sixty six of days. То it there are five seasons and 


two courses (of the sun)."' 
In this connection it should be remembered that the atirütra days were not 


reckoved in the sacrificial calendar. 
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perhaps liable to shiftipg of abouf one or twb centuries either 
way if we took the gauge "year to be 1927 ог 1932 A.D. This 
amount of possible shifting must be considered negligible at such 
a remote age. It is perhaps needless to point out thaf unless we 
can find out a correct interpretation of passages Jike above, uo 
determination of time would be possible. 

A question may yet be raised, if of the phrase ‘ the new- 
moon of Mdgha,’ the word Magha means the full.moon ending 
month of Magha. Our answer is that we have taken the month 
of Mdgha as the new-moon ending not without any reason. In the 
Jyautisa Veddmigas we get the new-moon ending months alone ; 
not a single verse in thega can be interpreted to mean the full- 
moon ending months. In the case of the new-moon ending 
Müágha, we have established three distinctive peculiarities as 
already pointed out and that “such a month of Mdgha was 
associated with the winter solstice day and the starting of the 
Vedic five-yearly cycle or Yuga. The word Мадла as used in 
connection with the solstice days must bave a definite meaning, 
i.c., must mean more or less a unique synodic month not occurring 
every year. As to the full-moon ending Лаула, we have not vet 
discovered any unique meaning eithes from the Jyautisa Vedamqas 
or from other Vedic literature. Thus while we are so much 
in doubt as to the characters of a unique full-rnoon ending month 
of Midgha, the characters of the new-moon ending Magha are 
very clear and well-pronounced. We thus consider it fruitless 
to speculate upon the characters of a Vedic full-moon ending 
unique Mágha to interpret the references like the above.' We 
now pass on to our next reference. 

(B) This reference was quoted by Tilak in his * Orion * on 
pp. 44-45 and runs as follows E- 

ч, A A 

daama Akam eena fae Я чачса wit ires 
wet at чч чаї ofa auf reri. same ghia aw ат чї 
iamen а ceesrat 3а secarnga чча: rete TT іа" 
апбан a wwrewrat {Їй м=ччтата cree кей чата dise 
1 Further the foll-moon ending Máglia cannot include the Ekdstakd day as defined 


before. This is a serious defect of the fnll-moon ending mouths. 
4 Taitliriya Samhita, VII, 4, §, also Tandya Brahmana, V, 9. 
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gä ат чач dada awe wart цча ча натчунцуя ied 
а%а frat aa aree чата uer Rapi dii geb ат сач 
чача чічгатчоїатей: gaa va dager die аш я Gree fux 
wafa aaa? честа Фэгатей 999 Anes жа: et Adee 
я жаа pafa ачї ware чеп чәче чече атат ябчазчега А Gade 
Refa атаЁчва steam ачета сябе ara weit afirafear- 
заза arare gf аач аҹ «хаба 1) 


This passage is from the Tuartliriya Samhité. The Тапуа 
Brihmana bas also almost the same passage with slight altera- 
tions as may be seen from ‘Tilak’s quotation in his ‘Orion.’ We 
translate the above passage following fim generally thus : 

‘ Those who want to consecrate themselves for the yearly 
(year-long) sacrifice should do so on the Ekàastaká day. This 
is the wife of the year what is called Jkastakaá and he, the 
year, lives in her for this night. Those that consecrate on the 
Ekàstaká truly do so in a distressed condition, as it is the season 
(winter) which is reckoned the last of the year. Thus those 
that consecrate on the Ekdstakd do so in the reversed order 
as it marks the last season of the year. They should 
consecrate on the full-moon at the Phalqus as it is the mouth 
of the year. They thus begin the yearly (year-long) sacrifices 
from the very mouth ; but it has one defect that the Visuvan 
(the middle day of the year) falls in the rainy season. They 
should consecrate themselves at the full-moon near Citri 
(Spica Or ù Virginis), as it is the beginning of the year. They 
thus begin the sacrifice from the very mouth of the year. 
Of this time there is no fault whatsoever. They should consecrate 
themselves four days before the full-moon (near Citrá). Their 
Kraya (i.e., purebase of Soma) falls оп the Ekdstakd (here the 
last quarter of Caitra). Thereby they do not render the ZEhkaàstaka 
void (i.e., of по consequence). Their Sutyd (i.e., extraction of 
Soma juice) falls in the first (light) half of the month. Their 
months (monthly sacrifices) fall in the first half. They rise 
(finish) in the first half. On their rising, herbs and plants rise 
after them. After them rises the good fame that these sacrificers 
have prospered. Thereon all prosper.’ 
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The Taittiriya Sambitd here records three days of the winter 
solstice, the first two of which were traditional and the last 
one most likely belonged to the date of this book. These 
are: 1 

(1) The Day of Ekastaka. 
(2) The Day of the full-moon at the Phalgus. 
(3 The Day preceding the full-inoon of Mdgha. 


Asin the Kausitaki Brahmana here is expressed a dislike 
for beginning the yearly sacrifices with the beginning of winter. 
Some centuries later than tbe tradition recorded in the 
Kausitaki Brahmana, it was observed that the winter solstice 
had preceded by nearly 8 dafs and fell on the Ekastaka day, i.e., 
on the day of the last quarter, of the Standard month of Magha 
on which the moon was conjgined with Antares. This day 
corresponded with the 27th February of 1924 A.D. of our time. 
Hence the date for this position of the winter solstice as obtained 
by observation comes out to have been 2934 B.C. 

It was about this time taken as a rule that the year-long sacri- 
fices should be begun from the day of Ekistaka. But as this 
was the beginning of winter, it was considered unsuitable for the 
purpose chiefly owing to the extréine cold nature of the season 
which made the sacrificer shiver on coming out of the water 
after the bath of avabhriha. People then came to think that 
the yearly sacrifices should be begun according to an older tradi- 
tion, viz., that the day of the full-moon night near the Phalqus 
was the first day of the year. ‘This day bad been, the day 
of the winter solstice many centuries before the time. The 
time when this was the position of the solstices was about 
4550 B.C. We cannot be sure if at this high antiquity there 
was anything like the standard month of Magha agreed upon. 


1 The Parca Mimdmsd, quotes the following traditional days for the Gacámayana 
sacrifices :— 
Full-moon days of Magha or of Сайта, or the Ekdstakd. The Sülras are : 
ачтан jeg атата п waren из н Әт arre SPA: изчи 
Pürca Мітадтзд, VI, 5, 30-32, 
А The commentator Savara quotes the Taittíriya Sarmhità and the Tdndya  Brühmaga 
ore . 


22—1408B 
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But the sacrificers who thought, that the Ekastaka day was 
unsuitable for beginning the yearly sacrifices, calculated that 
the full-mgon at tle Phalgus would happen ith of а" month 
or 22 days later, and that the middle day of the year would 
happen 22 days after the sun crossedethe summer.solstice—a day 
which was almost at the middle of the rainy season. Hence if 
they began the yearly (year-long) sacrifices at the beginning of 
spring i.e., full two solar months or two lunar (synodic) months 
plus one day later, the Viſsuvon or the middle day of the sacrificial 
year would be the first day of autumn and there would be 
no inconvenience due to rainy weather on that day. 

When the sun reached the winter solstice on the day of the 
last quarter of the standard month of Magha, spring would begin 
full two eynodic months plus оре day later ; consequently the 
day most suitable for beginning the yearly sacrifices would be 
the day following the Сант Eküstakü or the last quarter of 
Сайта. In ite place the Taittiriya Samhita recommends that 
yearly (year-long) sacrifices should be begun from the full-moon 
day of Сайта or Citra Paurnamási day. This being the beginning 
of spring, the winter solstice day was one day before the 
full-moon day of the standarfl month of Magha. è 

This full-moon day of Mäāgha corresponded with the 20th 
February, 1924 A.D., and the year in which the winter solstice 
day fell on the full-moon day of Magha was 2454 В.С. The 
time indicated by the rule of the Taittiriya Samhita becomes 
about 2846, B.C. Judged by this latest tradition recorded in it, 
the date of the Taittiriya Samhità should be about 2446 B.C. 
T'he other two traditions which it contains were true for about 
4550 B.C. and 2934 B.C. respectively, of which the former is of 
doubtful value. "X 

(c) Inthe Mahābhārata, there are several passages which 
directly or iadirectly indicaté that the nights of the full moons at 
the Krttikds and the Maghás, were respectively the autumnal 

1 Eight years after 2454 B.C., the full moon of Mügha fell one day later than the 
‘winter solstice day. In our finding this year, viz., 2446 В C was tbe year in which 
Yudbisthira began the Aévamedha sacrifice. This bas been fully discussed on 
page 32. 
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equinox and the wintéf solstice days and thus particularly 
auepioious for the performance of some religions observances : 


(1) wifi di а аач Фота gout à Р 
Tae ч AT SIS, иил: чї гат, Ui' 


‘The man who goes to Puskara specially at the full-moon 
at the Krttiküs, gets the blessed worlds for all times at the 
house of Brahmi.’ 


(2) @fenvediaa dtrararea area | 
и аетатбчтатеці searatfa arta: ur 


* A person reaching a holy bathing place at full-moons at the 
Kritikds (Pleiades) and the Mtghds (Regulus), etc. gets the 
merit of having performed respectively the Agnistoma and the 
Atirütra sacrifices.’ 

Here it is significant that the difference in celestial longitudes 
of Pleiades and Regulus is very nearly equal to 90 degrees.  , 


(3) qadir feres: Serera ! 
у чатта meat g чата nem и” 


‘At Prayaga (the confluence of the Ganges and the Jamuna) 
at the full-moon at the Maghds, three crores and ten thousand 
holy waters meet." À 


(4) gaaeit aren пеат Sa чата: і 
Hee fafeas птеп gredtene sry ut 


‘On the full-moon at Arttikds, if a man should go to the 
bathing place called Orvasi and bathe in the Lauhitya (the river 
Brahmaputra), according to Sastric *rules with a devoted ог 
prayerful mind, he would get the religious merit of having per- 
formed the Pundarika sacrifice.’ Е 


! М. Bb., Vana, 89. 31-39. 

2 M. Bh., Vana, 84, 61-62. 

з М. Bb., Anuddsana, 25, 35-36. 
M. Bb., Апиѓазапа, 25, 46. 
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We have already ascertained the time when the full-moon 
day of the standard month of Mdagha was also the winter. solstice 
day ; it «vas the the year 2454 B.C.' The Mahābhārata 
references quoted above show that the old observers could 
ascertain tbat at this time the vefnal equinox was near to the 
Kritikas (Pleiades) and the summer solstice at the Maghds (or 
near to the star Regulus). This position of the equinoxes and the 
solstices was perhaps regarded as correct till up to 2350 B.C. 

= 


(D) We now come to a different sort of statement, not 
connected with the month of Mdagha, from the Bráhnmanas as to 
the beginning of the year expressed fin terms of the fullness of 
the moon near to the Phalgus : 


anamata тайа” аята: cepe est Фотатеаї Smp 
qa ат чач waders ча wert Фай дачі qs Ta AE TT 
Squat ча аттатат! Чатнтып=а! url 1° 


* Next as to the four-monthly sacrifices. He who prepares 
for the four-monthly sacrifices, begins on the  full-moon 
night of the Phalgunis. «Che full-moon night of the Phalgugis 
is the beginning of the year ; the latter two (uttare) Phalgus 
are the beginning and the former two (Рӣғое) the end Uu.c., 
puccha or the tail) Just as the two ends of what is round (viz., 
the circle) may unite, so these two ends of the year are 
connecfed.'—( Keith) 

We proceed to find the time indicated by the above passage” 
on the hypothesis that this reference states the day of winter 
solstice and not the beginning of spring. 


Winter ошон! Point and Deduced Date 


We have now to оле the exact indication of the winter 
solsticial point from the above Brihmanas reference. The fuli- 
moon at the Pūrva Phalgus was the last night of the year, while 
the fuli-rnoon at the Uttara Phalgus the first night of the next 


1 Chapter II, Mahābhārata, Kaliyuga, pp. 40-42. 
з Kausitaki Brühmana, 5, 1. 
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year. If we take tht meaning that the sun reached the winter 
eolsatice at tbe full-moon at the Pūrva  Phalgus, from such 
references, we arrive at the year 3203 B.C. * On the, other hand, 
if we take that the sun in opposition to £ Leonis marked the 
winter solstice, the date comes out to be 3980 B.C. Here is 
produced a difference of about 700 years. 


Now the Vedie full-moon nights were not one but two in a 
lunar month, the first of which was the Anumati Paurnamdsi and 
the second was the Дака Раи?патаѕі., These two full-moon 
nights were consecutive. Hence we should take the full-moon 
occurring somewhere midway between the stars @ and 8 Leonis 
as indicative of the winter tolstice day of this Byahmana period. 


Now the celestial longitude of 6 Leonis for 1931 A.D. 
+ = 162° 24’ 
and the celestial longitude of 8 Leonis for 1931 A.D. 


- 


=170° 41’ 
The mean of the longitudes of these stars for 1931 A.D. 
= 166° 32 
Now on the 6th March, 1928, a 0040000 happened at 
„12 hrs. 34 min. G. M. T. and éhe sun at С. M. noon had the 
longitude of 345° 40' nearly. From which the total shifting of 
the solstices becomes 75° 40' as a first approximation. The date 
comes out to be about 3550 B.C., which we understand to be 
earliest date for the inception of Brahimana literature as deduced 
from the above statement. 

If the full-moon day of Phàülguna be distinctly "indicated as 
the beginning of Indian spring, in any of the Brahmanas, the 
work in question must belong to a date of which the superior 
limit would go down to about 625 B.C. as will be set forth 
later on. 


Conclusion 


We have thus shown ‘from the direct statements ав found 
in the Втаһтатаз, that the beginning of this class of literature 
and of the religious ceremonies prescribed in them began from 


1 Aitareya Brühmana, xxvii, 11, etc. 
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about 3550 В.С." The actual dates armved at are tabulated 
below : Р 








ө id 
Date arrived at Reference or basis Gauge year and date 
(approximate) of date А correct to W. 8. Day 
3550 B.C. | (D) 1998 A.D. 6th March 
3517 B.C. (А! 1924 A.D. 5th March 
| 
2034 B.C. | (Eg н „ (Uh Feb. 
2454 B.C. | 
to | (C) 5 o» 20th Feb. 
2350 B.C. 


E B 





The above dates indicated in the PBrühmanas, cannot be all 
classed as mere traditions. -The year of the Bbàrata battle falls 
within this range and was the year 2449 B.C. as has been 
established in Chapters I-III. 

As to the references which use the month of Mügha for 
stating the solstice days, the gauge year could as well be 1927 
A.D., and we cannot say if the Vedic Hindus did not sometimes 
use tbe type of Mdgha whigh happened this year. This would, 
tend to lower some of the dates as connected with Масла by 
about 200 years. The reference (А) would indicate the date 
3308 B.C. nearly ‘ when Rohini became the first star.’ ' 

— This chapter is divided into two parts, in the first of which 

we have shown that the Vedic Hindus knew of a method of 
finding the "soletice day of either description of any year. In 
the second half we have established that there was a standard 
month of Мааһа in their statements of the solstice days in 
successive ages, and we have found out a set of dates extending 
from 3550 B.C. to 2350 B.C. during which some sort of Sanskrit 
literature known as the Brühmgnas began to be formed, 


i M. Bh., Vana, 230, 8-11, quoted before. 








CHAPTER XIV 
BRAHMANA CHRONOLOGY 
Solar Eclipse in the Tándya Brahmana 

е 


As noticed by late Sankara 1За!аКгвпъ Diksita, in his aredta 
зит, page 63 (lst. edn.), there are references to solar 
eclipses in five places in thé Tündya Brahmang which are: (1) 
IV, 5,2: (2) IV, 6, 18; (3) VI, 6, 8; (4) AIV, 11, 14-25, 
and (5) xxiii, 16, 2. In all. these references it is stated that 
Svarbhanu struck the sun with darkness. Of these five references, 
in the two, viz., VI, 6, 8 and XIV, 11, 14-15, it is said that it 
was Atri who destroyed the darkness from the front of the sun ; 
in the remaining three references the removal of darkness from 
the sun is ascribed to the Devas or gods. Diksita would take 
the word ‘Devas’ to mean the '"sun's rays.'' Whatever 
the meaning of the word ‘Devas? may be, it is clear that the 
references which speak of Atri as the person who dispelled the 
darkness that lay on the sun's disc, speak of the solar eclipse 
as described in the Rg-Veda, V, 40, the time of which 
has been already ascertained in Chapter IX as the 26th July, 
3998 В.С. It is proposed in the present chapter to determine 
the date of this another eclipse of the sun as mentioned in the 
Tandya Brahmana, and understood as such by Diksita. Не had 
also found a reference to a solar eclipse in the Satapatha 
Brühmana, V, 3, 2, 2 and which has been often quoted by sub- 
. sequent writers. ‘The three references of the Tdndya Brahmana 
as to this special eclipse are the following :— 


(a) “exatgal sme: maan sirar Әәл: bene numen 
чече ed 1” 
T. Вг. IV, 6, 2. 


BE меа qu fentit элле 
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aftareteaif® wate aa сататача а cet ат па этеа аб атаа 
afta аат argent ч 


T. Br., FV, б. 18. 


(c) жтийдаї wae qud amsar Зат: wrafgafedsóed чеп 
маат атга gare i Р 


T. Br., XXIII. 16, 12. 


These passages may be translated as follows :— 


(a) ** Svarbbinu born of Asura, struck the sun with darkness, 
which was dispelled by the gods with Svaras (hymns) ; hence the 
Svarasdmans are for the rescue of the sun * 


(b) ** Svarbhànu, the Asura, struck the sun with darkness. 
The gods removed this darkness by singing the Divdkirtya songs 
(i.c., songs sung during the day time). Whatever аге known as 
Divakirtyas, are (the agents) for the destruction of darkness. 
These Dicükirtya songs are the rays of the sun. Ву the raya 
alone the sun is truly begun.’ 


(c) ‘* Svarbbanu, the Asura, struck the sun with darkness ; 
for this the gods wanted to purify him and they got these 
Svarasamans; by these they removed the darkness from the sun "'e 


These passages all indicate that the solar eclipse in question 
happened on the Visuvant day, which means according to the 
Taittiriya Samhita as''the middle day of the sacrificial year 
begun from spring." It meant the day on which the Indian 
rains ended and the Indian autumn began. To be more precise, it 
meant the day on which the sun's tropical longitude became 150°. 
According to the Vedic sacrificial calendar, there were the three 
Ѕоатазйтап days before the Visuvant, and three Svarasdman 
days after the Visuvant. On these seven days (including the 
Visuvant) the Divákirtya soggs were sung. We thus infer that 
the solar eclipse happened on tbe Visutant day, i.e., on the day 
on which the sun's tropical longitude was about 150* degrees. 

What is here said in the Tandya Brahmana about such a 
peculiar solar eclipse happening on the Visuvant day, must bea 
tradition of a past event only. By exploring the period from 
-2553 A D. to —1296 A.D. with the help of the eclipse cycles 
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deduced in Chapter IX gn the “* Solar Eclipse “in the Rgveda, 
we find after a few trials that 4 solar eclipse took place in the year 
—2450 ,A.D. on Sept. 14, on which at,G. M. T. 6 hrs or 
Kuruksetra Mean Time 11-8 A.M., the lunisolar eleménts were : 


Mean Sune = 152^ 12 2235 
е » Moon = 148 2382 16:80 
Lunar Perigee = 102 50 80°85 
A. Node - 149 5) 1:92 


27 1 51:86 


Sun's apogee 
. 
Sun's eccentricity = 0'018331. . 


The full calculations of the circumstances of this solar eclipse 
are set forth in the Appendix, We briefly summarise them for 
the station Kuruksetra :— 


Date : —September, 14, —2450 A.D. (i.e., 2451 B.C.) 
Longitude of conjunction of Sun and Moon = 150° 18’ nearly 
Time of beginning of the solar eclipse = 5-27 A.M., K.M.T. 
у ending 2, „ pm 7-4 Кр rT 
» » nearest approach of centres = 6-4  ,, T 
Magnitude of the eclipse = 0'41 = 5 Indian units 
Duration of eclipse — 1 hr. 37 m. 
Time of Sunrise — 5-32 A.M,, K.M, Time. 
The eclipse began almost with the sunrise. 
We have carefully examined the period from 2554 B.C. to 1297 
"В.С. and are satisfied that no other solar eclipse happened in this 
period with the sun's longitude at 150° nearly and which was 
e visible at Kuruksetra. 


The Tàndya Brahmana therefore records the solar eclipse оп 
the Visuvant day in its references, in IV, 5, 2 ; IV, 6, 13 and 
XXIII, 16, 12. It is not unlikely that the Satapatha Brahmana 
also in V, 3, 2,2 records the same traditional eclipse. We can 
not, however, by tbis finding settle if thé Tandya Brahmana ів 
to be dated earlier than the Satapatha Brahmana. It will be 
shown later on that the Jaiminiya Brühmana and the Tandya 
Bráhmana indicate a common date of about 1600 B.C, 

98-14088 — 
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APPENDIX ,- 
Calculation of the Solar eclipse mentioned in the. 
' Tāņdya Brahmana 


Date—September, 14—2450 A.D. 42451 B.C.) 
Julian day No. 826452. 
Epoch : 6 A.M., G.M.T., i.e., Kuruksetra Mean Time 
11-8 A.M. 
(i.e., 43°49 J. C. and 97 éays before Jan. 1., 1900, G. М. 
Noon.) 
Mean Luni-solar elements 
152» 1% 22"35 
148 32 16°30 


. Mean Sun 


Mean Moon 
L. Perigee 102 50 30°85 
A. Node 148 51 1°32 


гй р y 


Sun's apogee 27 1] 51:86 
Solar eccentricity = 0018381 


Let A represent the epoch О hr. midnight G. M. T. or 5-8 A.M. 
Kuruksetra time 


B 53 " Cu A.M., G.M.T. or 7-8  ,, "s 
C i, 5, i. o: * „ 9-8 Ў, с а 
Mean Sun Mean Moon 
At A = 151° 57! 85°°28 At A = 145° 14! 38754 
» B= 162 2 389097 » В = 146 20 8046 
„ C = 152 т 26°66 » С зв 147 20 28°38 
» 3 Moon's Perigee 


At А = 102° 48 50759 
» В = 102 49 24°01 
С = 102 49 57438 
Sun's apogee = 27° 1' 51°86 


oA. Node 


At А = 148° 51! 48°°96 
| „ B=143 51 89:08 
| „ Cm 145 51 17°20 
с Sun's eccentricity (е) = 0018331 
(2e) radians = 195/745 [2:0994901] 
($62) radians = 1/437 [0:15755068] 





Mean Sun 
Total equation 


Apparent Sun 


Mean Moon 


Total of six prin- 
cipal equations 


Moon on orbit 


A. Node (9) 


F,=M-2 
2F, 


Reduction 


App. Moon 
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,Longitude of Sun " 
At A : At B 
= 151° 57' 35 152° 2! 317 
= —1 44 26 —1 4420 
= 150° 13’ 9" 150° 18’ 11" 


Longitude of Moon 


At A 
145 14 38 


| +3 20 30 
148 35 8 e 


143 51 49 


4° 43/ 19" 
9° 26! 38" 


— 1' 8" 


148° 34' О" 


At B 
146 20 30 
+3 27 55 
149 48 25 
143 51 33 

5° 56' 52" 
11 53 44 
— ]' 26 


з 
149° 46' 50" 


150° 


179 


At C 
152° 

—1 44 14 
150° 23/ 13" 


7! 27" 


At C 
147 26 23 
43 35 14 
151 137 
143 51 17 
7° 10! 20" 
14 20 40 
a= уду, т, 
59' 54" 


Instant of New moon = 8-3 Kurukgetra Mean Time. 


Latitude of Moon 


+ 185185 sin Е, = + 1518:72 + 19189 
4598: sin (F,+2D-2F) = —105'1 -955 
—25'0 sin (F,—g/) = —21°6 —21°9 
+23'8 sin (F, +2") = —18°3 —18°0 
+ 23°2 sin (F,—g) = —-14'2 —14°1 
—23'6 sin (F,-2g)= 4232 +23°8 
+ 221 віп a Ырг +159 ” +155 
Total = +13974 +18082 
.. Latitude = --28'17'"4 +30 8'2 


„ +283812”1 


— 86°0 
—22'1 
—17°6 
—14'1 

+ 284 
+15°8 

+ 2211°5 

+ 856! 5175 
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Moon's Horizontal Pgnallax 


Р = 834227 + 1866 cos р + 34°3 сӧз (2D—g) + 28'8 cos 2D 


У, For 'B' 


+ 186'6 cos g 

+ 34'3cos (2D—-g) = +19°7 
+ 28'3 сов 2D = LITT 
Const. = 34227 


е 8605"4 


+195" 3 


= 60 5° 4a Н. Parallax. 


Moon's semi-diameter = 16/ 22"°4 
Sun's zJ7'10"9 


Sun's Horizontal Parallax = 8"'9 


Calculation of the Eclipse for Kuruksetra 


( Long. = 5^8" East, and Lat. = 80° N) 


A 
R. A. of Mean Sun = 151° 57 35" 


Local mean time | 
(from 12 noon) = o0 52" 


Converted into degrees | _ — o 
— 103° 0 0 


R. A. of meridian or) _ o кт 
Sid. time =Q] ^ 19 97 99 


B 
152° 9' 31" 
—4^ 52" 


—73° 00 


C 
182° V 27" 


—9^ 52" 


—48° 0 0 


79° 2/81" 109° V 27" 


* * Obliquity of the ecliptic = 23° 58! 24" 


A 
Long the acliptic s 10 = 51° 89 27 
Decli. of cul. pt.=CQ = 18° 32’ 28" 
Angle bet, epa з = еу 88" 
ZC=9—CQ = 11° 27' 32" 
ZN =lat. of Zenith = 11° 2/18" 
CN = 3? 5 48" 


yN=yC+CN = 54° 35! 45" 


a 


B 
709.58 27 
23° 94! 59" 
85° 34! 13" 

6° 25! W 
6° 9n 52" 
0° 99! 40" 
80° 27! 42" 


C 
107° 24' 40" 
22° 47! 20" 
л—82° 21' 1" 
7° 12) 48" 
7° 8' 40" 
— 0° 57! 26" 
. 106? 27! 28" 
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* 4 B = C 
Рага. in lat. = -—11'28*6 —6! 40"*7 — 1! 97"4 

" = 
Lat. of Moon = +23' 174 +3082 - +36 51°5 


Corrected lat, of Moon = "+ 11’ 48” °8 429 27"°5 + 29! 24"*1 
y©= Long. of Sun = 150° 19' 9" 150° 18' 11" 150° 23' 13" 
yN=Long. of Zenith = 54 35 45 80 27 42 106 27 23 


(y -yN) = 95 37 24 00 50 99 43 55 50 


Parallax in Long. “+ 58' 88" + 55 65" + 41' 16" 


Long. of Moon = 148 34 О 149 46 59 150 59 54 


= 
Corrected long. of Moon = 149° 32 33 150 42 54 151° 41 10 
Long. of Sun = 150 13 9 150 18 11 150 2818 
Moon—Sun = —0° 40°36" +0° 24' 437 +1° 17' 57" 


Let X represent Moon—Sun, and Y represent the corrected 
latitude of Moon, 


X = — 2436" + 1483" +4677" 
lst diff. = + 3919 +8194 
2nd diff. = — 725 А 


*— X = +1483" + 8556"'5t —362""5 #3 


." = 


where t is measured from the instant B and is in units of two hours. 


Y = +700" 4 14087 +1764" 
1st. diff, = +699 — , +856 
2nd. diff. = — 343 


* Y = +1408" + 527°'751—17179 t 


Sum of the semi-diameters of Sun and Moon 


= 32! 33'"'8 = 1053" nearly. 





Kuruksetra . А Р — 
mean time X Y. €x Xy 
5-8 A.M. — 2456" +7097 2537" " 
e 
5-23 ,, —1907 +815 2074 
| х — 410 
— 322 
5-58 ,, — 882 +1011 1342 
— 17б 
6-8 „, — 386 +1101 1167 
А = + 28 +373 
6-28 ,, „ +98 +1186 1190 
+198 
6-38 ,, + 571 + 1265 1388 
e + 308 
6-53 ,, “+ 1038 4- 1339 1601 
+854 
78 „ + 1483 41408 2045 


Time of beginning = 5^ 25" +4" = 5-27 A.M. 
Time of ending = 6^-53".- 11"— 7-4 A.M. 
Duration of the eclipse = 1"-87™ 
Time of nearest approach of centres = 6^ 8" + 6" = 6.14 A.M. 


Minimum distance = 1154” i 
799 

2x 971 

Time of sunrise in Kuruksetra mean time 





Magnitude of the eclipse = = 0'41 = 5 Indian units. 
= 5% 35" 20' A.M. (without correcting for refraction) 
= 54 32” 0" A.M, (corrected for refraction) 

Upper limb of Sun visible at 5-30 A.M. 

The eclipse began almost with sunrise. 








CHAPTER AV 
. 
BRAHMANA CHRONOLOGY 
A Time-Reference from the Jaiminiya Brahmana 


In the present chapter we propose to interpret the following 
astronomical reference from the Jaiminiya Brahtaya :— - 


qaga # ачча amen Cedere = збы яч бїзтата =атча, 
абса «а am є a чача agmi яейч =атата faufa аҹ 
азтазйчя | den чає яттан а qaasfraa aeree a 


J. B-āhmana, I, 176. 


This passage may be translated as follows :— 

** This was settled by the Brahmanas of former times, ‘who 
to-day goes on a journey by passing beyond the opened (mouth) 
of the Dolphin (i.e , the Dhanisthá cluster)'? The Yajráyajniya 
fs this Dolphin which stands opefing her mouth opposite (the 
sun) in one (i.e., northerly) course. Of that it is verily the food 
oblation by hiding which from her mouth one passes safely."’ 

The above translation has been done by consulting Profs. 
Dr. В. С. Basak, Mm. Sitarima Sastri and finally Prof. Mm. 
Vidhuéekhara Sàstri, the Head of the Department оќ Sanskrit, 


1 Cf, the Tandya Brühmana, viii, 6, 8-9, which runs thus :— 

чаще ат VIS HV: Baa Aer sie; Ге faerat ange sc wmfzsfea uci 

oar а fangerét asa зат ачпа абст аттай agre frefa qeu 

Caland translates this as follows :— 

8, A Brühmape, Ku£ümba the eon of Svagu, a Latavya (by gotra), used to say 
about thia chant: ‘ Who forsooth, will today be swallowed by the dolphin that has 


been thrown on the sacrifice’s path ?'" 
9 Now the dolphin thrown on tbe sacrifice's path is the Yajfiávajhiya (saman), 


By saying ' by bymn on hymn ' thereby the udgátr swallows himself." 
Pancavimáa Drdhmana, viii, б, 8-8. 


Tt appears that this reference from the Tándya Pràhmama is practically the same 
ps that of the Jaiminiya Brühmana quoted above. 





194 ANCIENT INDIAN CHRONOLOGY 


Calcutta University, Post Graduate Teaching in Arts. Ап 
English version of the German translation of the above passage 
by Caland is given below for comparison : . 

' Thus decided the Brahmanas in earlier times : ‘ who is to 
swim away to-day against the gaping jaw of the Dolphin?’ The 
Үајйауајйіуа is the Dolphin who lies in ambush at the narrow 
entrance with jaws opened against the current ; he puts the food 
in the mouth so that he can have a narrow escape as he passes 
by him." "3 | 

We are unable to accept“ Caland's version. The word 
- prosyate ' cam not mean‘ swim away,’ neither can ‘ ekagane' 
mean ' the current’, nor * apidhdya ‘mean ‘by putting.” The 
passage is allegorical which means the time for beginning the 
sacrifice called Yajndyajiiya, was settled by the Brabmanas of 
former times by observing the heliacal rising of the Delphinis 
cluster, with which began the sun's northerly course. The food 
oblation was poured into the proper fire when the day began with 
the sunrise and the Delphinis ceased to be visible. The Delphinis 
or the Dhanisthd cluster always rifes north of the east point, while 
the sun at the winter solstice rises south of the same point. 
Hence the Delphinis is spoken of as * staying opposite the sun,’ | 

Here the word Siméumdri has been taken to mean the 
Dhanisthü or the Delphinis group of stars. The word Siméu- 
mara literally means a dolphin. The Puranas interpret the word 
Sifumüra as the star group Little Bear.' This meaning bas 
been rejected for the following reasons : 

We have seen before that in the Vedas, the ancient Hindus 
had the constellations the two Dogs,” viz., the Canis Major and 
the Canis Minor, as also the heavenly boat’ or the Argonavis ; 


1 Vienupurdna, II, 12. 

“gefa ates maisa aal 3: | 
aren fepe areafa =qeaq y" 

"© At the tail of tbe Sifumdra, are the four stars, named Agni, Mahendra, Kasyapa 
and Dhruva (the pole star) : these four stars of the Sidumdra do not set (i.e., they аге 
circumpolar). 

? Rgveda, X, 14, 10—11, and also Atharva Veda, xviii, 2. 11—12. Loc. cit, in 
ibe chapter on Yama and his Two Dogs. 

> Rgveda, X, 63, 10, also Atharva Veda, VII, 63 aud XIP, 49, 7, Ibid. 











BRAHMANA CHRONOLOGY 185 


the Rgveda also speaks «of the Кат* and also perhaps of the 
Bull * (Vrsabha). ‘These are ignored and quite forgotten in the 
Taitliriys Samihità and later works, But thes commop heritages 
of the Aryan race have survived in the west. Hence it is quite 
rational to take the word ‘ Siei£umari ' in the sense of the Dolphin 
or the Dhanisthà cluster. The Jyautisa Veddmgas also say that 
the sun turned north at the begioning of the Dhanisthds, as 
has been pointed out in another chaptef of the present work. 


The astronomical interpretatio that we thus put on the 
passage [rom the Jaminiya Brahmana is that’ the sacrifice 
here called the yajiayajntya was begun from the winter solstice 
day which was marked by the heliacal rising of, the Delphinis 
group consisting of a, 8, y, ё and є Delphinis. 


The time for the astronomical event has been shown in the 
following calculations as to have been the year 1625 B.C. 


In the year 1935 A.D., tbe star a Delphinis had a mean 
celestial longitude = 316° 28' 31" and a mean celestial latitude 
= 33° l' 41" N. 


. The celestiál latitude of 33? 1" 41". for a Delphinis has been 
supposed to remain constant for all times. When a Delphinis 
rose, the sun has been supposed to have been 18" below the 
horizon. The place of observation, as has been assumed, was 
Kuruksetra (30* N. latitude). 


In the figure given on next page, let HPZQHY' be the meridian 
of Kuruksetra. HaEKH', the horizon, QEQ' the celestial equator, 
P and Z respectively the celestial pole and zenith of the observer, 
™ KLS the ecliptic at the heliacal rising of a Delphinis at the 
point а on the horizon. 8 is the position of the sun at 15° below 
the horizon. PS is the winter solstitial colure and eL is drawn 
ILs to the ecliptic. Неге PH —30* and aL, —33" 1! 41”. 


1. Rgveda, I, 87, 1; faa ач чаж паа! i " 
" Animate with praises that ram (Indra), who is adored by many ctc." 
(W 11300). 
il Rgveda, Т, 116,18 ; wuw* Fiya qur u ** The bull and the porpoise were 
yoked together ".— (Wilson). 
| 24—1408B 


= 








186 ANCIENT INDIAN CHRONOLOGY 





The steps аге :— . 
(a) Finding the angle ZPS; this was = 97° 40! 26", 
(b) the ZEPS = 7° 40! 50", 
(с) +E = 82° 19' 34", 
(d) 2K = 70° 11' 56, 
(ec) ZK = 65° 48 42", 
(f) KL = 16° 58 42", 


(g) .. the celestial longitude of a Delphinis at the required 
past date = 267° 10! 38". 


Long. of same in 1935 A.D. = 316° 28' 31", 
o.. Inerease in the C. tong. of the star till 1935 A.D. 
| = 49^ 17! 58", 


The Date arrived at = 1625 B.C , which represents the real 
date of the Тапдуа Brahmana as wel. The full calculation 


is set forth below :— 
(a) PS = 90° +24° = 114° 
PZ = 60° = 00" 141° 141^ 141° 


Z8 = 90° +18° = 108" 108° 60 114 
PS+PZ+ZS = 282° 33° 81° 27° 


. 4(P8S+PZ+ZS) = 141° 


.. 





| c 
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е. өү TE Wwe ы каш", ур у 7 = 
tan 4 ZPS = sin BI xsin 27 
. * i sin 30° x sin 141°, 








L sin 81° = 9°9946199 |, L sin 33° = 9°7361088 
L sin 27° = 9°6570468 L sin 39° = 9°7988718 


e 19°6516667 19:5349806 
(t 
19:6516067, 
19°5849806 
2 | 0°1166861 ” 
_ 0°058848 
LI 


~ Ltanj ZPS = 100583431 


48° 50 10" * 329 
for +8” .*. 14 | 
4208 = 48° 607 13" — oe 2 


^ 4 ZPS = 97° 40' 26" 
Now Z QPE = 90° 

(b) Therefore Z E PS = 7° 40 26" 

(c) г. œE = 90°—7° 40/20" = 82° 19' 34" 


(d) Now ~ EK = 60°, Е = 82° 19' 34", w=24°; AK = ? 


cot 4+ K x sin 82° 19 34" = cot 60° x sin 24° 
+ cos 82° 109’ 34" x cos 24° 


. - 
L cot 60° = 9:7014394 L cos 82° 19 35" = 9-1255940 
І, sin 24° = 9:6093138 L cos 24° = 9:9607302 
2 18701527 . | 1:0803242 
'2348295 7351 ‘1219900 >. 
М 176 
167 . 
9 
1 02348295 
x _ 0°1219900 








е 
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20 + log O 35081, Об» = 10° 5524870 
-.110 
є 3 la a. 2 ЧА | е 

10°5524486 

L sin 82° 19' 34" = 9°9960930 

bx L cot =K = 95503566 

É i 95 є 
40 2% 
"УК 5407 11’ 56" 


(e) Now .sinK 28 sin 63° 


: _ sin 60* x gin 82° 19' 34" 
ML sin 70° 117 56" 

L sin 60° = 9-937531 

L sin 82° 19° 34" = 9'990093 


ми" 19923624 
Main 70° 11' 50" = 9°973532_ 
L sin К = 9 900002 


^o LK = 68° a8 ap". ы 


tan 83° 17 41" 

tan 65° 48’ 42” | 

| 10 + L ќар 33° 1/41" = 19°812983 E : 
* а L tan 65° 48' 42" = 10:847586 - BK e inde 

> ew P dE: sin KL - гозу a pees 


(‘The star is a Delphinis) $ 


47 4 
“ а . Р. M " = е P. $1 J 
* =a ы - - , , ч. > | а е a е Са ҮМ Va 
ME Be" P ХЕ я 46* 59 42" X. he US NEM 


Е D: Е — atthe required da date — po 


PM 16° РТ 
“thy "- a? — J— — 








оу 


tial lon 


vive 


u 


T | " t 4 — — 
d ve 2 n ор, 


DA = 


: 
"i D. = 85 355% 9 yrs 3 г 








CMAPTER XVI 
BRAHMANA CHRONOLOGY 
The Veddngas and the Maitri-U panisat-Tradition 


As to the date of the Vedángas, we have already said that 
these works carry a tradition as to the position of the solstices 
in the following form :— ©“ 


aama AmE чап AS чата i 
ena апда атачач: st an 
sque эт gatean а 

«aV абое ятчзтатай: AST enc 


Yàjusa J yautigam. 





- 





* When the sun and the moon rise up together with the 
naksatra Dhanistha, that time (of event) marks the besinning 
of the Yuga (five-yearly luni-solar cycle), of the lunar month of 
Magha, of Tapas (or the first month of winter), of the light half 
of the month and of the bezinning of the sun's northerly course. 
The sun and the moon turn north at the beginning of the naksatra 
Dhanisthá and the sun turns south at the middle.of ASslesa 
division. These take place always in the month of lunar Magha 
and Srávana.'' 

Here the new-moon should preferably happen at about the 
sun-rise and the conjunction should be at the beginning of the 
Dhanisthà division. The lunar Mágha thus begun has got three 
distinctive characteristics which have been pointed out before,’ 
viz., (1) it should begin with a new-moon at the first point of 
the Dhanistha division or cluster, as hys been said before ; (2) 
should have the full-moon near the star Magha or Regulus; 
(3) the last quarter should be conjoined with „Antares or Jyestha. 


! Vide Chapter XIII, on * Solstice Days in Vedic Literature.’ 
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In spite of all these characters, éhis lunar Mdgha cannot be 
a sidereally fixed month. It has been also pointed out already 
that it came*in our time in the years 1924, 1927, 1932, and 1935 
A.D. If we take the lunar Magha of the year 1924 as the gauge 
year, we find tbat a new-moon happened on the 5th February, 
1924 A.D. at 7-32 A.M. Calcutta mean time or 1^ 38" G.M.T., 
when the Sun’s longitude was 315° very nearly. This 
longitude of 315° was equal, let us say, to 270° in the year 
we want todetermine. This leads to a date of about 1324 B.C. as 
a first step. Ву making the next approximation, we arrive at the 
year 1353 B.C. as the tentative date ofthe Vedanga tradition. 

Again, according to a statement found in the Paitamaha 
Siddhaánta of the Parcasiddhintika that a Vedic lunar Mügha 
came in the year 80 A.D. Ву аг" accurate back calculation we 
find that on January 11, 80 A.D. з new-moon happened at about 
0 hr. G.M.T. whén the sun's longitude was 289* 14'. "This 
leads us as a first step tothe date 1305 B.C. "The next approxi- 
mation yields as a second tentative year of 1315 B.C. as the date 
of the Veddriga tradition. 

If we want to finally settle the date of the Veddrga tradition, 
we have to use the luni-solar method. The further conditions 
that we have to use are (1) that the sun, moon and the first point 
of Dhanisthàá division should come together, and (2) that this astro- 
nomicai event should happen at about the mean sun-rise. For 
this purpose, we explore the time from 1353 B.C, both 76 years 
backward amd 76 years forward and we arrive at the date : 

January, 3, 1429 B.C. on which at С.М.Т, О hrs. or Kuru- 
ksetra mean time 5-8 A.M., we have, 

Mean Sun = 268° 44' 1"'50 
» Moon = 268° 19/238" 28 
-Luner Perigee = 267° 31'2"'95 
Sun's Apogee = 44° 22! 41" 


Hence, apparent Sun = 270° 12' 
| 4. Moon “=. 208" T 
* and f Delphinis = 268° 5! 











BRAHMANA CHRONGLOGY 191 


On this date the imsjant of new-moon and the time of sun’s 
reaching the winter solsticé were the closest together in the 
range sbetween the years 1429 B.C. and 1277 B.C. The new- 
moon happened about 4 hrs. later and the sun reached the winter 
solstice about 5 hra. earlier Hence the year 1429 B.C. becomes 
the true date of the Vedünga tradition as to the position of the 
solstices. 

This tradition is also given by Varáhamihira. (550 A.D.) in 
his Paricasiddhdantikd, iii. 21 :— ә 


эп uaira Rafa: Белет сле à 
ткн чата uuu qaaqa: пази 


' When the return of the sun towards the south (i.e., the 
summer solstice) took place from the middle of Aslesa, the A yana 
was right: at the present time Ayana begins from Punarvasu,’ 

— Thibaut). 


In his Brhat Samhita, Chapter IIT, on Aditya-cára, Varāha 
makes the same statement that ‘‘ the sun certainly turned south 
at the middle of Aslesa and north at fhe beginning of Dhanistha 
at some past date, as this is found stated in the former 
Sástras.'' * І 

Bhattotpala, the commentator of the Brhat Samhita, has 
cited a similar statement as to the position of the solstices from 
a work namPd Pará£ara Samhita which perhaps cannot be dated 
earlier than the first or second century of the Christiah era. We 
have agcertained the date for this traditional position. of the 
solstices as the year 1429 B.C. The former researchers who 
tried to find the date for this tradition were Sir William Jones, 
Wilford, Davis, Archdeacon Pratt and several others. Their 
finding of the date ranges between 1200 to 1400 B.C , as may 
be seen in the Asiatic Researches, Vol. II, etc. 


\ ainujen cifras i 
Z pianina чзаштеіҷ а —— 
| Brhat Sashhitd, Chapter IIT, 1. 
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The Maitri Upanisat Tradition of the Solstices 


We now take up another tradition abdut the position of the 
solstices recorded in the Maitri Upanisat, Chapter VI, which 
м 


runs as follows : — к 


Tae ат ме wae af: "тешти ций AfA 
«reu ака cd afaaafzerem arga gigas аянйаепна- 
i 


' It has been said elsewbere ; food is the cause of all thia 
(world of living beings), and time of food. The sun is the cause of 
time ; and nature of time is made up of space moments, etc.—com- 
posed of twelve months, identical With the year. One half thereof 
belongs to Agni, ong half to Varuna. Again the half commencing 
with the asterism Magha and ending with the half of Sravisthd 
e the sun performs his southern journey ; half 
in the inverse order beginning with the constellation Aéglesd sacred 
to the serpents and ending with the other half of Sravisthd 





belongs to the moon (Soma), while the sun performs his northern, 


jouroey.'' (Cowell.) 

This is a tradition and most probably does not belong to the 
time of the Maitri Upanisat. Anyhow it indicates that а 
position of the soletices was determined a few centuries before 
time of the Veddrigas that the summer solstiée lay at the begin- 
ning of the M aghá division and that the winter solstice lay at the 
middle of the Dhanisthàá division. 

We have already determined the beginning of the Dhanisthà 
division by the luni-solar method for 1924 A.D., which was at 


815° of celestial longitude. Hence the middle of the division - 


had a longitude of 311° 40' іо this year, and which was 270* in 
the year we want to determine. The year arrived at becomes 
1798 B.C. or about 1800 B.C. very nearly. - meh 

Again in 80 A.D. the luni-solar method leads us to the result 


that the longitude of the first point of the Dhanisthà division was 


289° 14' for that year; the middle of the division had therefore a- 
| longitude of 295* 54 in the year 80 A.D. This longitude was 
í — v 4 Эу S á ә | 
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= 270° in the year we want to find out. The „year arrived at 
becomes 1799 B.C. or 1800 B.C. nearly as before. 

In this chapter we could not use the naksatra divisions as 
used by Aryabhata I, Brabmagupta and as given in ¢he modern 
Sürya Siddhánta, which was very nearly true for about 
499 A.D. The history $f Hindu astronomy shows that the 
earliest equal division of the ecliptic into 27 naksatras was 
made at the time of the Vedangas and this began with the first 
point of the Dhanisthd division fixed by the luni-solar method, 
and we have consequently followed the same method. 

Hence the traditional position of the solstices as stated in 
the Maitri Upanisat was true for about 1800 B.C., but it would 
be rash to say that this U panisat was composed at this date. 

















CHAPTER XVII 
BRAHMANA CHRONOLOGY 
Samkhayana Bráhmana 


In this Brahmana in Chapter I, Br. 3, we have the + following 
time-reference :— 


(а) ачта: «нч dt чагаа а ачібабч ёж srgpadhq d at 
гат: WWE SAMA яеатач чач epe чясчйа © ж! 
ae ч аня ee ҷачӣ gadget uen a à qarssuien зчбртаятатеп 
жайт єт vadat «чай 1 зчтас̧атаеатаі Sent wage aaiqure: 
Taare чи 

S People ask n. shat season should men set up the fires 
again ?' One opinion is that it isthe rains that are favourable 
for all people for attaining their desires. Hence for the realisation 
of all the desirable things thé fires should be set up again at the 
middle of the year | ячатаЧ ), by observing the heliacal visibility 
of the two stars of the naksatra Punarvasu (viz., а and f 
Geminorum),”’ 

' But at this time of observation of the heliacal visibility, 
there may mot be the first (light) half of the month. The new- 
moon which comes after the full moon at the Asddhds, happens 
near the two stars of Punarcasu In the rains all the desirables 
are obtained, when the rains set in the Punarvasus are visible ; 
hence in such a new moon the fires are'to be set up again."' 

The firat part of the passage implies that the middle of the 
year, i.e., the summer solstice day was marked by the heliacal 
visibility of the stars a and 8 Geminorum or Castor and Polluz. 
The concluding portiondss a makeshift arrangement, by which 
even the light half of the month is not obtained for setting up 
the fires again. We, therefore, try to ascertain the date when 
the first heliacal visibility of Polluz or 8 Geminorum took place 


^e 
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on the summer colstice, day, the station selected being assumed as 
Kuruksetra (30° №. latitude). • 

Heliacal Rising of Pollux on the Summer Solstice Day 
- at Kuruksetra 
" In 1941:0, Longitude of Pollux=112° 24’ 8" 
Latitude ,, » =+6" 40 48” 
Let us assume, as a first approximntion, the time of the event as 
1100 B.C. ‘The obliquity of the ecliptic at the remote date 
was=28° 50! 0" (=w) 
PS=66° 10' 0", PZ=60° Z5=108" 
^. the angle ZPS=130° 10' 32" ; | = © a 
S ee PSs 40" I0 да" ; „.. 2 
*. yE = 49° 49' 23". . «s 19) 
Now yE=49° 49! 28^, w=23° 50' 0" and ZyEK=120", , 
* =, yK=64° 58! 2” ; 7 ps 4) 
and LK =46° 54' 45" ; ке. (5) 
^ Arain LB 26^ 40’ 48" and angle К —406* 54' 45" ; 
s KL=60° 1" 22" ; = PL 0H 
Therefore the arc yL is found from the results (4) and (6) to have 
been =71° 15 24”. . 
<. the longitude of Pollux at the reqd. past date 
: =71° 15/24" . 
| ‘The same in 1941 A.D.— 112^ 24' 8" 
n *  .* the increase in celestial longitude in the intervening p riod 
* 2* wv 2 =41° 8' 44" 


side the date arrived at is about —1022 A.D. 
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Again in thé Samkhayarm Brahmana, XIX. 2, we have :— 

(5) аёчапагпапат cae забег л maes ngagai aga 
ачый бапа acd atienafaat mamng cranp 3G ачай 
ач аат maaa ча: јача ит wala usu 


“They should conse^rate themselves on one day after the new- 
moon of Таа or of Magha' they say ; both of these viéws are 
current, but that as to Tartsa is the more current as it were, 
They obtain this thirteenth additional month ; the year is as 
great as this thirteenth month ; in it verily the whole year is 
obtained." (Keith.) 

The Vedic standard month of Magha came in our time in the 
year 1935 A.D., between Feb. 3 and March 5. Three vears later 
i.e., in 1938, after 37 lunations came the month of Mdgha extend- 
ing from January 31 to March > From the mode of intercalating 
a lunar month as found in Vedic literature, viz., one month after 
30 lunations, we readily recognise that the day following the new- 
moon of the e of Taisa or Pousa mentioned in this 
Brdhmana.is cofrectly represented in our times by the date 
Feb. 1, 1938. "This day therefore represents in our time what 
was the winter *oletice day in the time of the Samkhayana 
Brahmana. 

Now on Feb. 1, 1938 at Calcutta Mean Noon. 

the sun had the celestial longitude=311° 44’ 19" 

We deducob from. 19... 22042545 v5, vana PPS wh va NUS 2/0" OF О" 

Hence the іегепсе............. 6...6... =41° 44' 19” 





shows thé amount of the shifting of the solstices up to 1938 A.D., 


The date arrived at becomes, 1056 A D., which does not 
differ much from the date, 1022 A.D. arrived at before. 

It is further not very difficult to find a corroboration of the 
date arrived at, from the rule of setting up the fires again on the 
Asüdha new-moon day as stated in reference (a) quoted before; such 
а new-moon happened on "Aug. 3, 1940 A.D., the conjunction 
took place in the naksatra Pusya, and the moon neared the star 
Pollux in the previous night at about B P.M., Calcutta mean time, 
and— "1 

On Aug. 3, tlie sun's longitude was at Calcutta mean noon 
=130°44/17". This was 90° inthe time of the Samkháyana 


* * 
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Bráh mana showing æ ghifting of “the solstices till 1940 A.D. 
=40° 44' 17^. The date arrtved at becomes,—995 A.D. 

Hence the date of the Saikháyana Bréhmana works out aa 
about 1000 B.C. : 


е n 


** 


a 




















CHAPTER XVIII 
a 
BRAHMANA CHRONOLOGY 
Time Indications in the Baudhdyana Srauta Sütra 


In the Baudhayana Srauta Giatra,’ the rules tor beginning 
the year-long sacrifices are stated in the following terms :— 


“а чай narma Arama аг aeeai mor: ama gla я 
аб aarafaara haer ачат чаз Eet ant fafta чае 
va gea чей ап Зач ar ате fuge a ачтачучагезтазай жа: 
ачпай! Айчтоі a nexa 9а 1° Gui чача gen чаа а чачы- 
amaret 4° 





Baudhdyana Srauta Sütra, XVI, 18, 


'* They consedilke themselves four days before the full-moon 
day of Мадћа ; thus their purchase of Soma falls on the day of 
the last quarter (Ekdstaka). This would be the rule if they 
consecrate themselves withoué knowing the (beginning of the) 
year. If, however, they want to know the (i.e., beginning of the) 
year on the day of the last quarter of Magha (Ekastaka, i.e. 
when the first day of the year has already been passed) they 
should consecrate themselves four days before, either the full- 
moon day of Phalguna or the full-moon day of Caitra ; their 
purchase of "Soma would then fall on the 8th day of the dark 
half. By this they do not make the last quarter (Ekdstaka) void. 
Their Sutyà (1.6. extraction of Soma juice) falls in the first half 
(i.e. light half) of the montb, and the (sacrificial) months begin 
in the first tor light) half.'' 

All this reads like a slightly modified extract from the 
Taittiriya Samhita (vii, 4, 8) or from the .Taándya Bráhmana 
(V, 9), which has been quoted and explained in Chapter 
XIII, ‘Solstice Days in Vedic Literature’. The author of the 
Baudháyana Srauta Sütra, here recommends the following of the 


1 Edited by Caland, 1904—1913 A.D. published by the R. А. 8, Bengal. 
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former rules by the performers of The year-long sacrifices. The 
rule of beginning these sacyifices four days before full-moon 
near the Phalqunis, is the oldest that can be traced in the 
Brahmanas, The alternative rule for beginning thefe year-long 
sacrifices four days before the full-moon day of Magha, was true 
for the time of the Taittiriya Samhitd or of the Pandavas, i.e. 
for about the time when the sun reached the winter solstice 
on the fuli-moon day of the Vedic standard month of Magha. 
Baudliüyana seems to say that on the day of the last quarter 
of Magha, the year- -beginning " or the winter solstice day 
was already over in his time. Clearly then he does not mean 
the Vedic standard month, of Mdgha when giving bis rule. 
His idea perhaps was, that the snn reached the winter solstice 
on the earliest possible day of the full-moon of Magha, and that 
the winter-solstice day was inevftably over on the last quarter 
following it. Ву a full-moon day of Magha, he probably means 
a day like the 30th of January, 1934 A.D. Now-a-days the 
winter solstice day is the 22nd of December. "This would show 
a precession of the solstice-day „Ьу 39 days, and at the rate of 
one day of precessicn in 74 years, "i would indicate & time of 
about 953 B.C. about when, the Дау of the last quarter of the 
month of Pausa, and not of Wagha, could be near to the winter 
solstice day. We shall not be wrong to assume that this Srauta 
Sütra speaks of a time of about 900 B.C, 

This work does not say that the Artttkas (Pleiades) are first of 
the naksatras, as we find enumerated in the Taittiriya Samh ita.” 
Nor does it speak simultaneouly of the full-moon “days at the 
Krttikas and the Maghds*—a statement which is very significant 
as the Pleiades (y Tauri) and the star Regulus (Magha) have a 
difference in longitude of very nearly 90°. We miss here state- 
ments like that of the Kapisthala Katha Samhita ofa) warqaal 
cast аа SRR: (b) qoe ататчетаі ara‘ or of the Maitrayani 
Samhita, (c) samaa suem which mean, ‘the Krttikas are 


. 
1 Taittiriya Samhita, V, 4, 10. 
$ Mahabharata, Vana, B1, 51-52. 
2 and ‘ ЕХ. Samhita, VI, 6. 


5 Maitrdyam ‘Samhita, ТУ, 6, 4. 
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the head of Prajügati (year), that sacrifices are to be made on the 
full-moon or new-moon day and that Pra jipati is the day of the 
full-moon at the vernal equinox (ügragama).' All these statements 
mean а timesabout a hundred years before or after the yeaf 2350 
B.C. "This Srauta Sütra has no statements of the type quoted 
above. " 

In another place (ХІІ, 1 ; Caland's Edn.. Vol. II, page 85), 
Baudhaáyana lays down the following rule for beginning the 
Rdjastiya sacriffces :— 


erret «ечат wale я Grey Hepa ai Зат ат imen m- 
areta efater dena 


‘ When a prince is being religiously served with the Radjasiya 
sacrifice, he consecrates himself by making oblations of clarified 
butter, on the new-moon day which precedes the full-moon day 
either of Phalguna or of Caitra.' 

It is difficult to see what season of the year is taken to begin 
on the new-moon which precedes the full-moon either of 
Phàlguna or of Сайта. The former of these new-moons simply 
means the new moon of Magha, which is but a repetition 
of an older tradition of the winter-solstice day as stated in the 
Kausitaki Brahmana ' (XIX, 3). The Mahabharata indicates, 
according to our interpretation, that Yudhisthira was consecrated 
for the Asvamedha sacrifice on the full-moon day of Сайта of 
the year 2446 B.C. The Vedic standard month of Mdagha as 
it came that year was similar to that of our time in 1932 A.D., 
and the fill.moon day of Caitra of 2446 B.C. corresponded 
with the full-moon day of April 20, 1932 A.D. The new-moon 
day which preceded this full-moon happened on the 6th April, 
1932 A.D. If the Baudhdyana rule indicates that spring began 
according to this recorded tradition, the date when this was true, 
would become about 1400 B.C. If Baudbayana, tneans a year 
like 1927 A.D. on which the new-moon in question happened on 
April 2, the date would come out to have been about 1100 B.C. 
If again it was a newW-moon of the type of March 30, 1930 A. Di 
the date of the tradition would be about 886 B.C. Ж апу Casa 


! JRASBL, Vol. IV, 1935; page 422. 





* 
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E 
we do not gei any clear indication of time from this reference. 
We shall, however, liter on "s the day for startiog the 
Rajastiya sacrifioe in the year 8S6 B.C. A more definite indica- 
tion of {Ве date of this Srauta Sūtra is furnished by the ,:— 


Baudhayana Rule for Naksatresti Sacrifices 
a 


The part of the work where it gives the time for beginning 
the Naksatresti sacrifices,’ runs ав follows :— 


and asatiedieneaniishaal эгитилягит!  Xaret <arfafa ат 
ягага =дгедтат: 1 тат Amreen: Aomen: avearcararen жан ч ag 
аатачеєдтчичой н: ачай аштагатайа 1. №. , 


‘“ We now proceed to explain the rule for performing the 
Naksatresti sacrifices. Agni wished, ‘I would bethe partaker of 
food for the gods.’ This has been set forth by the Brahmana 
(T. Br. iii, 1, 4, et. seq. as fount by Caland). The full-1n00n 
which occurs near the Visakhds has its preceding new-moon 
once in the year in the Bharani division ; this new-moon is 
the day for starting the Naksatresti sacrifics.”” * 

A little later the rules run às follows :— ^ 


aana ѕатеатеата: n gma: aaant: uiu amuna MÈ 
eeentata aa аат srafes | ° 


“* We shall now explain the special rules : Prajipati the sun 
becomes Updmsu (of subdued light due to the starting of the 
rains) on getting at the Aslesa division. Hence all barley corns 
become Karambha (barley powder mixed with curd) which. are 
to be mixed with clarified butter for oblation.'' " 

Here-evidently the sun is said to reach the vera! equinox 
on the new-moon which preceded the full-rmoon in the Visakha 
division or near tbe Visakha ‘junction’ stars. Such à new-moon 
was of rare occurrence. Also tbe sun seemed to turn south at 
the beginning of the division Aslesd, and not at its middle. True 
it is that this Srauta Sutra says’ :— ^ 
mamà arera A MAAT | ' 
walt чеч sane а(ад\ч(лача it gf sre ича: | 


' 
> Baudhdyana Srauta Sütra, XXVIII, 2-4, 1 
4° Ibid., XXVI, 29. 
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‘In the month of Mügha the sun on getting at the Naksatra 
division Dhanisihd, turns td the north and at the middle of the 
ASlesa@ division turns to the south 1n the month of тарата. These 
are the two limits to the sun's north-south motion.” . 

This is evidently borrowed from the Veddngas. This position 
of the solstices was not true for tbe time of the Baudhdyana 
Srauta Sutra. 

We understand that at the time indicated by Nekeatresti 
rules of Baudhdayana, the summer solstice was at the beginning 
of the ASlesa division, „that the vernal equinox was 
consequently at the end of the first quarter of the Bharani 
division, and the winter solstice was at tbe middle of Ње Sravana 
division. . 

Now the ofdest division of the ecliptic began with the ecliptic 
position of f8-Delphinis as the first point of the Dhanisthd 
division. 





The longitude of 8-Delphinis in 1935 A.D. = 815° 20 5” 
Deduct half naksatra — ... — 6 400 
“ eee. 9 а. 
.. the longitude of the middle of Sravand divn. = 308° 46/ 5" 
Again deduct 270 о о 
Hence the long. of the end of the 1st ‘quarter —— 
of Bharani division à .. = 88° 46/5" | 


Now the longitude of the sun at Calcutta Mean noon on 
April 30, 1938 A.D., a new-moon day, was =-39° 14! 34". 

This fairly agrees with the longitude of the last point of the 
lst quarter of the Bharani division obtained above. 

Неге a shifting of the equinoxes till 1931 A.D. of 39° 14' 834" 
indicates a lapse of 1828 years and the date arrived at becomes 
891 B.C. If we want to get at a year near to this date and 
similar to 1938 A.D., that year becomes 886 B.C. or —885 A.D. 

This date appears to be the time indicated by the Naksatresti 
ruie of the Baudhdyana — Sutra. 


THE BAUDHAYANA RULE FOR THE Paricaéaradiya Sacrifices 


In another place the Baudhayana Srauta Sütra lays down the 
following rule for beginning the Paricasáradiya sae fices. These 
lasted for 5 pe and were begun with the advent the Indian 









BRAHMANA CHRONOLOGY 208 


season of Hemanta or of "the dews and ended with the Indian 
season of. Sarat or autumn. Hence on the day for the beginning 
of this PdYicasdradiya sacrifices, the desired celéstial longitude of 


the sun was about 210°. The Baudhdyana rule runs as follows :— 
е 


‘ачтеач атат waft a зчтечаа анаи fares ачначтя, qF- 
таята а We атай ате эпататейя efater emos: 


Tiaan * 07 * 


B. $. Sūtra, XVIII, 11 


'" When å person is being gerved by the five-yearly sacrifice, 
he selects seventeen he-calves which are more than 8 days old 
and of not exceeding one year in age. He makes the sacrifice 
with oblations of clarified butter on*the new-moon which precedes 
the full-moon at the star group Mrgasiras * (i.e., A, $,, and $,, : 
Orionis) and secures seventeen she-calves of which the presiding 
deities are the Maruts or wind gods.” 

The practice was to release 17 he-calves and 17 she-calves 
for freely roaming about in the fields or forests in the 1st year, 
17 she-calves in the 2nd year, 17 she-calves in the 3rd year, and 
17 she-calves in the fourth year were also set at liberty. It is 
not clear if in the fifth year also the same practice was continued. 
The day for beginning the sacrifice was of the new-moon preceding 
the full-moon at tbe Mrgasiras (1.0., A, $i, Qa Orionis) group. 

Now in the year 1929 A.D., the full-inoon near A Orionis, fell 
qn December 16 ; and the preceding new-moon Һаррёпей on 
December 1. We assume here that the sun's longitude incrgased 
by 60* in two lunations very nearly. Hence the sun reached the 


- М | 
winter solstice on the day which correspond with the new-moon 


on the 29th January, 1930 A.D. " 
On this day. i.e., January, 29, 1930, at 6 M.N. the sun's 
apparent longitude wase ... S. 808^ 53! 1" 


Deduct... ate 270° фо", 






©. Е 
ves no Ling of Hema 
date of about 2000 B.C. 


Saray Sütra, ХІХ, 9-3-2, which — à tradition of the 
d. onthe Mrgasiras full-moon day which corresponds to a trean 
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^. the remainder 38° 53' 17 represents the shifting of the solstices 
till 1930 A.D. The date arrived ùt becomes,—885 A.D., which is 
the came as the ene derived from the rule for beginning the 
Naksatresti sacrifices. The following back calculation for the year 
857-826 B.C. show: the beginnings, of the seasons and the days 
for the beginning of these sacrifices. 




















Julian At G. M. Noon 
Calendar | Julian " wei 
year and days | Remarks 

date | Appt. Sun | Appt. Moon | 

| | i | є 
= = 

—&36 Я | Indian Hemanta season 
Nov. 1 1397751 | 210° 40 212° 36° | starts with this N. M. day 





| Pancatüradiya to begin. 














—bR6 | Е. M. at ^ Ortonts about 
Nov. 16 | 10 hrs before. 
—86 1397510 | 270° 50' 066° r N М. one day after winter 
Dec. 30 | | soletice at the middle of 
| m Sravané division. 
! 1397869 > N.M. 16) hrs. date. 
Feb. 27 329° 48” 321° 34' Hàjasüya to start. 

















—186 2397199 | | N. M. 


pear vernal eqninox 
Mar. 29 359° 0 


907" 07° зі end of the Ist quarter of 





- 








— — к — E шлш. 











harani dn. Nokgatregtt to start. 





| | 
— RRT = 1397914 Е.М. іп Инан 18 hrs. 
Арг. 13 | 13° 27° | 2172" 23° before - 


Lg 
———— —— — — — — —“ 
< 








The small discrepancies which the above calculations show 
with the Baudhayana statements аге negligible. These state- 
ments of the Srautasütra dre not and cannot be very accurate. 
Tt should be noted in this connection that fer the уеаг,—886 А.р 





A Oronis had а selestial long: of about ... 1M 43° яй 
a Libra T Ne ne А 185° 5 
i Libra 2 T — e — 
* Libra and i Libra are the two stars in the Visakha division. 
. - 
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Agam in this year,-~886 A.D., * Е 
the longitude of the end of the lst qr. of Bharani = 359° 89^ 
— i lst pt. of the У sākhā division = 182° 59' 
T T * Mrg^?$íraa *“,, -= . 86° 19 
T T 4 mid. point of the Savana ,, . 269° 39 


Thus the year 887-86 В.е. appears to be the mean date indicated 
by the Baudhüyana rules for beginning the Naksatresti, the 
Pancasaradiya and the Rajasiiya sacrifices. This date however, 
is liable to being lowered by 76 years or by even a greater 
luni-solar period. . 

We now take up the Baudhüyana rules.for setting up fires 
by the bouseholder. ‘The rules in question state the suitable or 
auspicious days for the pifrpose and have nothing to do with the 
beginnings of the seasons. The auspicious days are the new-moon 
days at (1) Krttikas, (2) Rohiyis, (3) Punarvasus, (4) P. Phalgunis, 
(5) U. Phalgunis and (6) Citra, A Brahmin is to set up bis fires 
in spring, a Ksatriya in summer, a Vaiéya in autumn and a 
car-maker in the rains.’ In this connection it is said :— 


(а) “ат ren: Aiaren ячїгетатятатеп чач nr aga Чааны 
afer arqaa аштяттчїа | 


* The new-moon which follows the full-moon in the Visakha 
division, once happens in a year with the moon in the Rohm 
division, that is the day on which the fires are to be set up.’ 

Тіз rule states when t» get at the day of a new-moon in the 
Rohini Naksatra. ‘There is another rule given for settling when 
to get at a new-moon near the Punarvasus (Castor and Pollux}. 


(4) ат sare: Amea: grenqararer wafa ат aga daqace 
qaageat «іча aerma AAA" ! 


‘The new-moon which precedes the full-moon in the Naksatra 
Agadha (here the U. Asddha), once (i.e., on rare occasions) happens 
in a year with the moon near ther Punareast (Castor and Pollux) ; 
the fires should be set up on this day.’ 

These are purely luni-solar-stellar phenomena which repeat 

roughly in8,11 or 19 years. The Rohini and the Punarvasu 


! Baudhéyana 8. Sütra, II, 12. 
2 Jbid, I1I, 1, : tbis is also repeated in XXV, 15. 


* 
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new-moons answering to the above descriptiog* happened in the 
year 884 B.C., as the following calculatfon will show :— 











= SSS tee ee es eS 
>, At G. M. Noon 
Year and Julian Remarks. 
date days 
Appt. Sun Гене Ше Moon 
—888 A.D.) 1395651 19° 41° | 194° 97° Е. M. in Vifaákhá Dn. 
Apnl, 19 
—.— — E 
—B83 A.D. | N. M. in Bharani Dn. for 
May, 4 1398666 34° 1' 23° 48' setting up fires. 
— —À| gcc uid ee 

—BB3 A.D. 1398606 | 62" 34" BS* 45' N. M. in Punarvasu Dn. 
June, 3 | for settling up fres. 

—-883 A.D.| 1398710 ^ | 75° 54 253° О | F.M. in U. Agaghé Do. 
Jone, 27 








Vi$akhaá division = 182° 59' to 196°19' 
Punarvasu division = 62° 59' (о! 76^ 19' 
Long. of Pollux = 73° 14’ 


It is evident that such new-nfoons came in also in the year 
895 B.C., i.e. 8 years before the date 887 B.C. arrived at before. 
The Satapatha Brühmana' lays down the rule that fires should be 
set up, on the day of the new-moon with which the lunar 
Vatiéakha ended, meaning of course the new-moon, either at the 
Kritikas or the Hyades (Rohinis). These rules for setting up fires 
by a householder bave nothing to do with the beginning of any 
season of the year and do not indicate tbe date of the Baudhdyana 
Sūtra, пог of the Satapatha Втаһтапа, nor of ‚пу other work 
of the kind. 

We are thus led to conclude that the mean date for the 
Baudhayana rules for sacrifices" should be taken as the year 
887-16 B.C. 


^ 
= 


! Satapatha Brahmana, XI, 1. 1. 7 ; cited by 8. B. Dikgita in bis areata 
wülfa:mrer, Page 130 (ist Edo. Asi maamaa aama... TORT ay 
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One point more that we want to notice here is that the 
Baudhāyana Sraute „Sūtra mentions the name Panini in the 
Pravara section З (Vol. III? p. 418) and also the name Kaulaáva 
Yaska in ХУІ, 27. Whether these statements place the dates 
of the celebrated grammarian and tbe author of the Vedic 
lexicon, Nirukta, beforg the time of the Baudhaáyana Srauta 
Sütra (9LO. B.C. nearly), isa matter that cannot be settled astrono- 
mically. True it is tbat the word ' Yavandni ' as found in Panini 
means the written alphabet of the Ionian Greeks, but it would 
be far from rational to conclude,that the Yavanas did not come to 
India before the times of Alexander or «f Darius. 


' 
n... 





CHAPTER XIX 
BRAHMANA CHRONOLOGY 
The Satapatha and the Taitttriya Bréhmanas 


The time wben the Satapatha Brühmiana came into its present 


form is indicated by the iollowing passage’ :— 
^ 


aag: бә ааккын ga — sipnancutugsugHien! q 
afaqasa: ыїнччш започ яччйч gfe 98 ness чаранда | 
ач=а! 9 TEM Saal з а жы ааа Maa аза amga qara- 
{а gau ат at me Чїлатї* найт! aui genu чї ап SH 
ази sanaaa m Фат ҹ mum Agia Sara urs waas (аа: ann 


** In this connection they say ‘in what season is the beginning 
to be made ? Some say ‘it shouid be begun in summer, às 
summer is the season for the "Ksatriyas and the Asvamedha is 
the sacrifice for the Ksatriyas alone. This slould be begun in 
spring alone, as spring is the season for the Brab manas; whoever " 
makes the sacrifice begins it by being a Brahmana as it were. 
Hence this sacrifice is to be begun with the spring alone. 
That beginning takes place on tbe full-dYnoon night at tle 
Phalgus. Six or seven days before it, come the priests who are 
adhvaryu, hotr, brah má, udgdtr, etc. ; | 

In this passage we get the indication that the Indian spring 
at this period, set in at the full-moon near the Phalgus or that 
the sun had the tropical longitude of 380° on the full-mcon day 
of Phülguna. In the earliest Vedic times the full moon day of 
Phülguna was the winter solstice day, and the time wus about 
4600 B.C. "Here we notice a clear statement that the fuil-moon 
day of hülguna was the beginning of spring. “The date, which 
is at the end of this transitional age, has been shown in the next 
chapter as about 625 B.C. Although this Brühmama records 





| 3 Satepatha Bróhmana, 13, 4, 1, 2 to 4. Weber's Edn , page, 979. 
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the traditions about , Yajfiavalkyas and  Janska of Mithila, 
the present recension of if cannot be much earlier than what has 
been stated above. ‘This change in the meaning of the Phalguni 
fuil-moon is also recorded by the Apastamba and*Kdtydyana 
Srauta Sutras. x 

In the Tuittiriya Brahmanu also we have evidence of this 
new meaning of the Phdlquni full-moon day’ :— 


amer ятатбяята:да 1 ачай a weed: | а аязататата а 
лаа wafai да аг саша! агага: UT аага; чаті gea 
са маа i + 5 ж x 

dA а aad: чї eu aa чї теч: uen | 

ч gad: апган аата dta | wur а ячғат ufa батта алча 
meq wea va аачғагчагага waa waft эта 4 
am 9 cra ай: Чаяна! ач uenia. gaa са чіачватбаатчта 1 
actar, майа zfe uci 


'" A Brühmana should set up his fire in spring. Spring is 
the season for the Brabmana......what is spring is the first season 
of the year, -One who sets up fire in spring, becomes a chief 
among men... ........... Summer is the season for the Rajanya 
‘Ksatriya). A Vaisya should set up his fire in autumn and 
autumn is the season for the Vaisyas. 

'" Fire should not be set up on the day of full-moon at the 
Pūrva Pháülgunis (and 6 Leonis). It is the last night of the 
year what is the full-moon at the Pūrva Phalgupis ; а man 
becomes a sinner by making fire for the year’ at the 
fag end. Fire should be set up in the fuli-moon at the Uttara 
Phülgunis ( 8 Leonis and another small star near to it); 
it is the first night of the year—the full-moon night at the two 
Uttara Phálgunis. A man becomes wealthy by making fire 
from the very beginning (of the year).'; 

Thus in the Taittirjya Bráh mana also we have a clear indi- 
cation of this new meaning of the Phdlguni full-moon. The date 
for this meaning cannot be much earlier than about 625 B.C. as 
is set forth in the next chapter. 


1 Taittiriya Brühmana, 1, 8, 2, 7-8, 
31—1408B 


“к> -" Ы 
- » 
Bart 
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The question whether «the superior, limit to the date when 
the full-moon at the Uttara Pkhalgunis marked beginning of 
spring can be raised higher than this 625 B.C., isa very knotty 
one. If ft can be established that at the time of these 
Втаһтапаѕ, the calendar makers could discover the occurrence 
of the second Phdélquna as an intercalary month, the date may 
go up to 757 B €. as the following calculations will show :— 

On Feb. 27, T 756 A D., at G.M.—O0 hr. or K.M.T., 5.8 


A.M. we bave, 1 


Apparent sun = 330° Of 8". 


» Moon = 148° 10’ nearly, 
. 


» and 8 Leonis = 138° 21' 


The full-moon happened 4 hours later, not very far from 
B Leonis, the * junction’ star of the naksatra. Uttara Phálgunt. 
This full-moon was similar to that which happened on March 
28, 1945 A.D. 

Again as the Satapatha Втаһтапа has very frequent 
references to Asádhaá'( чт), which means the. full-moon at 
the naksatra, Uttarásádha, we understand that the full-moon at 
this naksatra in some years n arked the summer solstice day. 
Now we had on July 1, 762 A.D. a full-moon as :— 

On June, 30,—762 A.D , at G.M. Noon. 


Appt. Sun = 89° 7! 54", 
— » Moon = 265° 5' 44" pearly 


Sravanà 
or yid = 268° 257 41^ 


The full-moon bappened about 12 hrs. later, i.e., at about 
5-8 A M. of Kuruksetra mean time of July, 1, and this was also 
gu soletice day. This full-moon was similar to that which 
—* on July, 31, 1939 A.D. The Satapatha Brahmana 
indicates that the dsddhi or the | -moon at the maksatra 


dsadha was in some years the summer solstice day and in some 








| 1 Сг. Satapatha Brühmana, 2 ch., 6, 3, 12-13 ; B«h., 5, 4, 1; the last reference haa 
we <= мА Чеч три: ів most « gpificant, Cf also 11 ch, 4, 2, 5 and c, 


M^ 


Е . 
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years the full-mcon a4,the Uttura* Phálguni marked tbe coming 
of spring. These two рћепомера, of course cannot happen in 
the same year. ' . 
If the rule-givers or calendar-makers could discover the second 
Caitra as an intercalary mpnth, the date may go up to 901 B.C. 
for the Phalguni full-moon marking the advent of spring. We 
ы had on Feb. 28,—900 A.D., G. M. Noon 


+ 


Appt. Sun = 330° 24' 56” 
> 
„ Moon = 144° 59! 50" 
B Leonis = 181° 27 48". 
B 


This full-moon corresponds to that on 31st March, 1934 in 
respect of the moon's phases near to the fixed siars. £ 

The corresponding asddhi fel! cn tbe 2nd of July, 906 A.D. 
on which at G. M. N., 


Appt. Sun = 89° 49! 22" 
os , Moon = 209" F 83" 


аде esc ire 

The full-moon happened in about 14 hrsg 1% was similar to 
the full-moon on August 1, 1921 A.D. 

It must be said on the other hand that the Vedanga calendar 
recognises only the second Asádha and the second Pausa as inter- 
calary months. Ор this. basis, the date cannot be raised beyond 

'625 B.C. 


e 











CHAPTER AX 
BRAHMANA CHRONOLOGY 


Time References from the Katydyana and the Apastamba 


Srauta Sütras 
1 


In this chapter we propose to interpret as far as possible the 
following time references first from the Kátyayana Srauta Siitra 
and shall ulso consider those from tffe Apastamba Srauta Sütra 
Those from the first work are : 


(a) эт чатчнуьаї dier аче-баяа | 


Pt. I, xiv, 5, 30. 


“ The day for being consecrated for the Sdrasvata sacrifice 18 
the seventh day of the light balf (of Caitra)."' 


() ачта garde carat win Зее ary 


Pt. I, tt, 1,2. 


“ The Turdyana sacrifice is to be made on tbe 5th day 
(tithi ?) of the light.half of Vaisakha or of Caitra.'' 


. (e) айа: uera: изи ая ахча: qupaudwure qp g- 
fuer meres’ апета aima бастаата, uen 


Pt. 11, xxi, 4, 24. 


“ The second is the five-yearly or the Paricasüradiya sacrifice. 
One who is being served by this sacrifice collects in the light half . 
of the month of Aévina, thirty-four animals ( i.e.,-17 bull.calves 
and 17 cow-calves) which are sacred to the Maruts to be liberated 
in honour of the vs = with the proper sacrificial fees to 


the priests.” 
(4) апата а: HTT RT unu 


Pt. I, v,1,1. 


“ The four monthly sacrifices to be begun on the full-moon 
day of Phálguna."' 
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У (e) arnan “нага fates amguz feueuermernmumm N 
в Pt. I, v, 3, 1. 
се The —— ened ceremony is to ре performed on the 
full-moon day of Asádha..........'' < 


( £) “irama: esi viii at ger ат ааа 
* ARTETA, 1” 


'* The sacrificer who wants a year-long sacrifice should begin 
by performing the SundSiriya gacrifice with Soma or ап animal 
on the day of the first visibility of the crescent before the full- 
moon day of Phdlguna ; the sacrifices to continue from the 
full-inoon day.’ . 


(9) “aM saaa: асажтнеє yw | erat Aarat ат чтєпйзї єп ui 


Pt. IT, xx, 1, 1—32. 


The king who wants all his desires to be satisfied should 
perform the Asvamedha sacrifice: he should get consecrated for 
it on the eighth or the ninth day or tithi of the light half of 
Phaiguna.”’ - 


. (A) metas а Aan à + 


Pt, IT, xv, 1, 6. 


“ A king should consecrate himself for the Жйјаѕйуа sacrifice 
in (he light half of Mügha."' 


(2) атяЧа: wm мазда dal z . 


> Pt. II, xiv, 1, 1 


“ The Vajapeya sacrifice is to be done in autumn by people 
other than Vaisyas, i.e., by the Brahmanas and the Ksatrivyas.'' 

. Of the 9 references, quoted above the most striking are the 
references (d) and (е) which tend to show that the full-moon 
day of Phalguna | was regarded as the beginning of spring and 
that the full-moon of Asüdha was taken as the summer solstice 
day or the advent of the rains according to the nature of 
_ different years of the time. It is evident that both such 
full-moon days as indicative of the starting of spring and of the . 

9 | i. rains, cannot be comprised in the same year as four lunations _ 


= 





x 
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= 118 nearly and the two seasons roughly = 122 days. This 
latter period is affected by the position, of thé sun's apse line. 

Originally in the earlier Vedic period the full-moon day of 
Phálguna meant the winter solstice day, when the new-moon 
of Mdgha ended, also meant the same day of the tropical year. 
These phenomena came at intervals of four years аз 
4 tropical years = 1461 days nearly and 49°5 lunations = 1460 
days approximately and the moon's perigee playing an important 
part may contribute to the equality of the two periods. 

Now coming down to the time of the Katydyana Srauta Sūtra, 
the same day is spoken of or indicated as the beginning of 
spring. We are thus led to a period „when the full-moon day 
of Phalguna came te be interpreted differently. We accordingly 
take the full-moon day of Phalguna of the Kdtydyana Srauta 
Sütra to be a day like the 26th of March, 1937, the latest possible 
day in our ите for this lunar phase according to the Vedarnga 
calendar, which was taken for the beginning of spring at the 
time of this Srauta Sütra. 

Now on March 26, 1937 at G. M. N., the sun's apparent 
longitude was = 5° 26/ nearly, and this longitude at the time of 
this Srauta Sütra was according to our interpretation = 330°, 
Hence the shifting of the solstices was 35° 26/ up to 1937 A.D. 

This indicates a lapse of 2560 years tll 1937 A D. and the 
date as,—623 A.D. 

Similarly using the latest possible day for the Asddha full- 
moon day according to the Vedanga calendar in our time was 
the 29th July,4931. On this day at G.M.N., the Sun's longitude 
was = 125° 23/ nearly. As thie longitude at the time of this 
Srauta Sütra was = 90° for the summer solstice day, we see that 
the shifting of the solstices till 1931 becomes .35°28' nearly, 


` indicating a lapse of 2560 years and the date as,—629 A.D. 


Thirdly by considering the reference (b asto the Turdyana 
sacrifice day, we take the day п question as similar to April 
25, 1936 A.D. which was the vernal equinox day of a year at the 
time of the Srauta Sütra. * | 

Now on April 25, 1936 A.D. the sun's apparent longitude 


was=35°l', which represents shifting of the solstices, and the 
ураг arrived at becomes, —924 A.D., — Tj 
peut wn А > #5 | 
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Fourthly it is possible to arrive at the дае, —624 A.D. from 
reference (с) from the Paftncaéaradiya sacrifices. The day in 
question appears to have been the Anpmati full-moon day of 
Aégvina. ы 

‘The reference (f) is an echo from the Satapatha Brahmana, 
and this Srauta Sütra is а crude follower of ап old rule. The rest 

Е of the references do not present any peculiarly interesting 
feature. 

А calendar for —624 to—623 A.D. and for one day of —629 
A.D. are shown below, giving the sacrificially important dates: . 


Luni-solar Elements at G. M. N. 


е 


— | Julian Days pm. 8un | Appt. Moon | Remarks 
— 629 A.D Sommer Solstice day on 
-J 20 — 1491416 B0*50'8" 260* 32" Asddha F.M. dəy. Varuna 
ST Praghása to start. 
Lunsr Vaiédkha, 5th day of 
—624 A.D. | sig'a” 
Mar. 27 1493228 | 359*45'3 


54"4* light half. V. Equinox day. 











urágana sacr'fice day. 
e T 1493238 9*21 167 | 181*58 | Е. M. near а Libra (Visdkha) 













| Anumati F. M. day on Au- 
| tumnal Equinox day. Pünca- 
édradiya to start. 


—624 A.D 
е Sept. 29 


— 623 A.D. ^ (ge^ 
Feb. 25 | 1493563 | 830 171 


Precession of Equinoxes from —624 to 499 A.D. = 15°32/28". 


1493414 | 1794029" | 352723” 





eq" | F. M.,in U. Phālguni spring 
| айы begins Cáüturmágya to магі. 








The Dhanisthá nakgatra exteuds from 277*47'32& to 290177'3* 





Aávini а * ^ 844*27'82" to 357^47'32" 
^ Uttara Phalguni TELE 131°7'32" to 144*27/20" 

Uttara As dha hs T" 251*7'32"to 264^27'32" 

Visakha c9 AE 184*27'32" to 19724732" 


We are — to conclude that the Kaütyayana Srau!a Sütra 
should be dated about the period from,4d-629 to —623 A.D. The 
Et date. of the rules for the various sacrifices can not be raised, 
"t . but it may be lowered, if necessary, (for the book) on literary and 
Li other. evidences. 
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In this conneotion we cite the following rules from the 
Apastamba Srauta Sütra :— Е 


(a) зач ga mamaaa: qed waft megat Anat 
Залі ат pA асла usu уш, 1, 1-2. 


“Inexhaustible become the merits of the performers of the 
four monthly (cdturmdsya) sacrifices. These should be (begun) 
on the full-moon day of Phálguna or of Сайта by using the reas 
addressed to the Viscedevas.'" 


Ф 

(b) aga аташ aafin бачте y viii, 2, 18. 

‘In the four months which are counted as Madhu Madhava 
&e., the performers of the caturmasy® sacrifices should offer 
cakes, which are formed of one hemisphere (kapála) as oblations 
to the fire.” e 

This shows the same feature as the Kadtydyana Srauta Sütra 
rules on this point, viz., that the cdlurmdsya sacrifices should 
be begun with the, advent of spring and the tropical months 


. of Madhu and Madhava constitute the spring. 


Here the literary evidences may settle the priority in tiine of 
the two Srauta Sütras. So far as the astronomical indications go 


| they point for both the period of about 630 to 624 B.C. 


es 
i 





CHAPTER XXI 
INDIAN ERAS 


Eclipses in the Sariyukta Nikaya and the Date of 
the Buddha's Nirvana 


There are two opinions as to the date of the Buddha's Nirvana. 
Some or almost all modern scholars are of the view that the 
event took place in the year 483 В.С.'; eon the otber 
hand there is a Ceylonese tradition that it took place in the 
year 544 B.C. Inthe present chapter we want to settle which 
of the above dates for the Buddha's Nirvina is correct, by the 
data furnished by the account of the eclipses recorded in the 
Samyukta Nikdya. 

In this work, Part I, Sagdtha-Vaqgqa, Book II, Chapter I, 
is styled Devaputta-Samyuttam, Init the suftas 9 and 10 speak 
of an eclipse of the moon to have been followed by an eclipse of 
the sun. The context appears to indicate that there eclipses were 
separated by only a fortnight. The original Pali texts? are 
quoted below as far as necessary : 


89, Chandima. 


1. Sāvatthyam Viharati 1 

Tena kho pana Samayena Chandima devaputta Rahuna 
asurindena gabito hoti || Atha kho Chandima devaputto Bhaga- 
vantam anussaramüno tayam Veliyim imam gātbām abbasi || 

9. Namo te Buddha Vir.atthu || Vippamutto si sabbadhi | 
Sambadhapatippano-smil! tassa me sargnam bhavati | |l 

3. Atha Kho Bhagava chandimam devaputtam — àrabha 
Rühum asurindam gàüthayà ajjabhisi || 

Tathigatam arahantam || chandima saranim gato || 

Rabu chandam pamuiicaseu|| buddha lokinukampakati || 


! Conningbam's Book of Indian Eras, p, M. 
з Feer'a Edn. of the Sainyutta Nikdya, Part I, pp. 50-51, 
у | . 


.98—1408B 
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We give the tranelatioh by Mrs. Rhys Davids’ :— 

“ The Exalted One was onte staying at Savatthi, Now at 
that time Chandinta, son of the Devas, was seized by Rahu, lord 
of Asuras. Then Chandima, calling the Exalted One to mind, 
invoked him by this verse :— . 

O Buddha! Hero! glory be to thee! 
Thou art wholly set at liberty ! 

Lo! I am fallen into dire distress ! 

Be thon mv refgze and my hiding place! 

Then the Exalted one addressed a verse to Ráhu, lord of the 
Asuras, on behalf of Chandimà, son of the Devas :— 

To the Tathagata, the Arahant 

Hath Chandima for help and refuge gone. 

О Rahu, set the moon at liberty ! 

The Buddhas take compassion on the world.” 

We next cite the section or sutta: 


§ 10. Suriyo. 


1. Tena kho pana Samayena Suriyo devaputto Rahuna 
asurindena gahito hotil! Atha Kho Suriyo devaputto Bhagavantam 
anussaramano ійуат veliyim imam gathim abhasi || || 

2. Namo te Buddha’ Vira-tthu || Vippamuttosi sabbadiii |! 
Sambadhapatippanno-smi || tassa m? saraņarh bhavati [| | 

8. Atha Kho Bhagavia Suriyam devaputtam arabha 

Каһот asurindam githaya ajjhabhasi || |! 
Tathazatam arahantam || Ѕогіуо saranath gato | 
" Rabo pamufica Suriyam || buddha lokanukampakati || || 
Yo andhakare tamasi pabharakaro |! 
Verocano mandali uggatejo |! 
Ma Rabu gilicaram antalikkhe || 
Pajarn mama Rabo pamufica Süriyan-ti Íl |! 

Mrs. Rhys ауа translation runs as follows :— 

'* Now at that time, Suriya, aon of Devas, was seized by Ribu, 
lord of Asuras.  Suriya, calling the Exalted One to mind, invoked 
him by this verse :-2- 

O Buddha! Hero! Glory be to thee! 
Thou art wholly set at liberty ! 


1 The Rook of the Kindred Sayings (Saiyutta-Nikdya), pages 71-73 
. 
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Lo! I am [Меп into sore distress. 
Be thou my refuge and my hiding-place! 
Then' the Exalted One addressed a verse to Rau, lord of 
Asuras, on behalf of Suriya, son of the Devas :— 


To the Tathigata, the Arahant, 

Hath Suriva for help and refuge gone. 

O Rahu, set the sun at liberty ! 

The Bnddhas take compassion on the world. 
Nay, Rahu, thou that walkest in the sky, 
Him that thou chokest, darkening the world. 
Swallow him not the craftsman of the light, 
The shining being of the disc, the fiery heat, 
My kith and kin—Rahu, set free the sun !"" 


We understand that the eclipse of the moon was closely 
followed by an eclipse of the sun, and apparently at a very short 
interval, viz., of a fortnight, as the phrase tena kho pana samayena 
(аат wp Ga: wWüW) indicates, i.e., the two events happened 
in the short period of time of the Buddha's stay at Srivasti. 

Now the mere happening of two eclipses, one of the moon 
followed only a fortnight later by one of the sun, is not quite 
adequate for settling our problem. We want one more 
circumstance of the eclipses, viz., the lunar month in which 
these two eclipses were visible at Sravasti. The Devaputta 
Samyuttam contains ten suttas in all, of which two relate 
to Kassapa, one each to Mdgha, Magadha, Damant, Kamada, 
Panedleanda, Tayana, Candimá and Surio. All of these аге 
spoken of as sons of Devas. 

Now the Devas according to the Hindu tradition are 33 in 
number.’ They are the eight Vasus, eleven Rudras, twelve 
Adityas, Indra and Prajapatt. 

Here Kassapa Devaputta may be “identified with Prajdpati 
the presiding deity of the five-yearly luni-solar Vedic cycle. 
The twelve Adityas are the twelve months of “the year and con- 
sequently the lunar month of Magha is a Deva according to the 
Hindu tradition, It is therefore likely tbat lunar Māgha itselt 


1 Brhadáramyaka Upanizat, Chap. 111, Br. 9, 2-3. 
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is spoken of here as Ласла Devaput ta im*the Samyukta Nikdya. 
In the Deraputta sutta it is said that first came Kassapa to meet 
the Buddhz, then came Magha and theu came the rest.e So far 
as we cin understand of the allegory underlying these suftas, the 
winter solstice day marking the advent of Kassapa or Prajapati 
came first, then came the full-moon ending month of Magha, 
а Derapulta with the full-m;on near the naksatra Риѕуа. The 
Devaputtas of the section are probably some other gods either of 
the Hindu or of the Buddhistetradition. 


The two consecutive eclipses spoken of in the Samyukta 
Nikáya most probably happened in the following order : 
. 


(D Kassapa or the winter solstice day came first. 


(2 An eclipse of moon followed it at about the * junction 
star’ 9-Cancrie.' 


(©) Ап eclipse of the sun came a fortnight later. 

Thus the solar echpse happened in the middle of the full- 
moon ending Mdgha and the lunar eclipse at its beginning ; 
both the astronomical events were observable from  Sravasli 
where the Buddha was staying at the time. 

Now on looking up the work Canon der Finsternisse," «we 
find that in the period of time from —580 A.D. to —483 A.D., the 
only eclipses first of the moon and then of the sun at an interval 
of a fortnight, of which the solar eclipse happened at the middle 
of the full-moon ending Mdgha, and both the eclipses were 
visible from Sravasti, were :— 

(1) A lunar eclipse on с 
December 29, —559 A.D. (560 B.C.). Julian day по. =1517246. 
Full moon happened at 17 hrs. 30 m. С.М.Т, or 23 hrs. О m. © 
1.8.T. Magnitude of tbe eclipse — 6'8 Indian units. 
Duration of the eclipse = 2 hrs. 40 mins. 


^ 
! At this period of time а full moon at about 3* behind 8-сапсга gave the 
winter solstice day. Foron December 27, 576 B.C. at G M, Noon App. Sun = 
270" 17°, App. Moon = 95° 57° and 8-cancra = 98° nearly. Full moon happened 
about 5-12 A.M, 1.8.Т. and Sun reached the winter solstice at about 10-45 A.M. 
L5,T. 
2 The great book on eclipses by Oppolzer, Vienna, 1887, 
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(2) А solar eclipse on . ы 
January 14, —558 A.D (55% B.C.), Julian day no. = 1517262. 
New moon happened at 6 brs, 38 m. G.M.T. or 12 brs. 8m.1.8.T. 
Longitude of conjunction of Sun and Moon = 288° 401. 

The central line of fhe annular eclipse passed through the 
three places A, B and C having the following longitudes and 
latitudes :— 


Station Long. Lat. Location of Station 
= 
А 30° E 359" N 150 miles west of Cyprus 
B 80° E 31° N Nanda Devi Peak of the Himalayas 
C 119° E 57° N A place in East Siberia. 


Both these eclipses were visible from Sravaeti in the district 
of Rae Barelli; the first was a,partial eclipse of tbe moon and the 
second though an annular eclipse was a partial one at Sriivasti. 
The sun had reached the winter solstice 18 days before the day of 
tbe solar eclipse, i.e., on the 27th December, 560 B.C. 

If we accept that the Buddha's Niredna bappened in 544 
B.C. or —543 A.D., the eclipses in question as referred to in the 
Samyutta Nikdya happened 15 years before that date. The other 
finding of the Niírvüma year аз 88 B.C. becomes 76 years later 
than the year of the eclipses. ТЕ the tradition of the eclipses is 
true aud our interpretation of the month of their happening be 
correct, the year 483 B.C. for the Buddha's Niredua is inadmis- 
sible. Here the Ceylon-Burma tradition as to the Nirvcdna-year, 
viz., 544 B.C., is really the true date of the great eyent> 





CHAPTER XXII 
INDIAN ERAS 
Kaniska's Era 


The eras used in the Kharosths inscriptions аге still a matter 
for controversy. Dr. Sten Konow in his celebrated edition of 
them in the Corpus Inscriptionum | Indicarum, Vol. IT, pp. 
ixxxii-Ixxxiii, has collected together 36"instances of dates from 
these inscriptions and has divided them into two groups, A and B. 
The dates used in Group A belong to an earlier era, while 
those in Group B use the era or the regnal years of Kaniska. In 
this chapter we propose to ascertain the era used in this second 
Group B ОГ the dates in this latter group only those which are 
found in Nos. 26 and 35 sive us some clue as to the era used, 
viz., 26 Zeda. sam 11 Ásádhasa masasa di 20 Utaraphagune is'a 
Ksunami marodasa marjhakasa Kaniskhasa rajemi. 

35 Und. Sum 61 cetrasa  fhahasa divasa athami di 8 ise 
Ksunami Ptrvdsidhe. 

These instances state that in the eleventh year of king 
Kaniska on the 20th day of lunar Asadha, the moon was con- 
joined with the naksatra Uttaraphalguni, and that in the year 
61, of Kaniska, fne moon's naksatra was Prrosiddhd, on the 
Sth day of сайта. From some examples of date in the Kiarosthi 
inscriptions Dr. Konow has come to the conclusion that *''the 
full-moon day must be the first day of the month,' the chief 
example being that the first day of Vaisakha was taken as the 
full-moon day of Vatsakha (samvatsare tisatime 103 vesakhasa 
divase prathamime di atra рипаракѕе—М№о. 10, Group A of 
Konow's list). Неге there is no room for a diffefeénce of opinion 
with Dr. Konow. But Т Qave to say that this system of reckon- 
ing the full-moon ending lunar months is not Indian,—it may be 
Greek or it may be Babylonian. The month thatis called 
Vaisakha in this inscription would be called the full-moon ending 


" " 


“# 
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lunar Jyaistha according to the Indian reckoning. In the 
Mahabharata also we *bave “е full-moon near the Maghas is 
about to come and the month of Magha is also drawing to its 
close.’"* . 

Now accepting the reckoning of the full-moon ending months 
as reckoned in the inscriptions, the meaning is clear that the day 
that is spoken of as the 20th of Asddhu, is the 5th day of 
new-moon ending Srüárama and the 8th day of Сайта is the 8th 
day of the dark half of Сайға. Hence we have the dates as:— 

(n Year 11, month Sravarm, 5th day, Uttaraphalguni. 

(ii) Year 61, month Сайга, 23rd day, Piurvdsddha 

Dr. Fleet is of opinion that the weil-known Saka era and the 
Kaniska era are but one “and the same era. , Now the years 11 
and 61 of the Saka era are similar to the years 1925 and 1937 
A.D. of our times in respect te luni-solar stellar aspects, and 

(а) In 1925 A.D., on July 26, the moon's naksatra was U. 
Phalguni, and it was the day of 5th tithi of light half of 
Sravana, 

(b) In 1937 A.D., on April 4, the moon's naksatra was 
P. Asadha. 

But the ith April, 1937 A.D. is shown in modern Hindu 
calendars as the 8th day of the ‘dark half of Phülguna. It may 
be observed, however, that the Vedic standard month of Magha, 
came in the year 1935 from Feb. 3 to March 5, and that no 
intercalary month would be reckoned in those days of  pre- 
scientific Hindu astronomy within the next 23 years from Feb 3, 
1935, as was done in the present-day Hindu “ calendars from 
Sep. 16 to Oct. 15, in the year 1936 A.D. Hence the lunar 
month that was called lunar Phálguna in the modern calendar 
for 1937, was called the month of Сайта according to this old 
reckoning. Hence from a purely astronomical standpoint, 
Kaniska's era and the well-known Saka era may be identified 
with each other. , But this Saka era, started from 78 423.D.,i 
perhaps to be associated with the death of a Saka king as 


| MBh,, Afcamedha, Ch. 85. 8 :— 
ard я чате зі ara; Я йд: od 
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Brahmagupta says— “Әя Тот: (2199) srerasear:.'' 5 The 
Kali years were 179 (elapsed) at the death of the Saka king.” 
Again Brahmagupta calls the years of the Saka era as '' the years 
of the Saka ktogs (MEANMA, qaqa ча: quentia: de., 
when 550 years of the Saka kings had elapsed). Hence the 
regnal years of king Kaniska may not be the same as the years 
of the Saka era as used by the Hindu astronomers. It seems 
likely that the Saka era was started with the death of the prede- 
cessor of Kaniska whose real accession to the throne came in the 
year 78 A. D., while his regnal* years were reckoned from the 
year of his coronation. On this hypothesis Kaniska's терга! 
years or his ега were started at a very short interval from 
78 A.D. e 

In the Patlamaha Siddhānta as summarised by Varahamihira 
in his Pafcasiddhéantika, the epoch used is the year 2 of the 
Saka kings *:— 

z we ETE чаба га Aaima | 
ami mafaa ж=а\а eum 24979 dg 

* Deduct 2 from the year of the Saka kings, divide the resuit 
by 5,of the remaining years, find the ahargana from the beginning 
of the light half of Magha starting from the sunrise of that 
day.'' 

We can now readily show that we may take the regnal 
years of Kaniska to have been started from this year 2 of the 
Saka kings. 

On this hypothesis, we have, 
the year 2 of Saka kings=80 A.D. 
.. the year 11 of Kaniska =91 A.D. 

The year 91 A.D. is similar to the 1927 A.D. of our time 
for the No. of years lapsed=1836, and 1836=160x11+19*4, 
Hence the 20th day of Asddha of the inscription is similar to 
Tuesday, the 2nd August, 192T A.D. 

Again the year 61 of Kaniska=141 A.D. айа the year in our 
time similar to 141 A.D is readily seen to be 1939 A.D., and 





1 D, Sphutasiddhanta, i, 26. 
2 Jbid, xxiv, 7. 
з Pancasiddhantika, xii, 2. 








INDIAN ERAS 225 


that the date of the inscription corresppnds to Tuesday, the 11th 
April, 1939 A.D. Р | b 

Now the interval between 1939 A.D. apd 1927¥A.D.=12 
years, whereas between the year 11 and the year 61 of 
Kaniska the interval is 50 years. Now as 50=19x2+12, the 
moon's phases near to the fixed stars which repeat“ in 50 years 

ө also do repeat in 12 years. Itis therefore quite" consistent to 
take king Kaniska's regnal years to have been reckoned from the 
year 2 of the Saka kings. 

It now remains (i? to determine how and when the year of 
the Saka kings was taken to begin initially, (i) why the lunar 
months were reckoned from the full-moon day itself, and (її) to 
verify, by back calculation, the dates mentioned оѓ• {Һе years 11 
and 61 of Kaniska. 

With regard to the first point, we know that in Vedic times 
the year was taken to begin from the winter soistice day or 
from the day foliowing: in the WVedinga period aiso, the year 
was begun from the winter solstice day. Asthe time when the 
Saka era came to be reckoned, was before that of Aryabhata I 
(499 A.D), we may reasonably assume that originally the Saka 
year also was begun from the winter sgistice day. 

We assume further that the winter solstice day was correctly 
determined 5 years before the Saka year 2 or 80 A.D. The 
number of tropical years between 75 A.D. and 1900 A.D. = 1825, 
which comprise 666576 days nearly. On applying there days 
backward to Dec. 22, 1899 A.D., we arrive at the dgte Dec. 24, 






.74 A.D., on which at— n 
(+ M. Noon— Hence on Dec. 22, 74 A.D., at G.M.N., 
* Mean Sun = 270° 56' 21"11 Mean Sun pt 58! 4"*45 
T Moon = 121° 15' 81"°75 Mean Moon = 94° 54' 21-69 


Lunar Perigee = 231° 89' 4994 L. Perigee = 281° 20' 277783 
Sun's Apogee = 69° 59! 3532 Appt. Sun = 269° 88” 
1, Eccentricity = “01747191. | Appt. Moon = 91° 44! nearly. 
Thus on Dec. 22, 74 A.D. the full-moon happened about 


4 hours before Gs M. N., and the sun reached the winter solstice 
in about 7 hours. 


20—1408B | y TEU 
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This elucidates the points (1) and (i), viz., that the Sika year 
Was initially taken to begin from the winter solstice day, and why 
the monthe were reckoned from the full-moon day itself. In 
75 A.D., the mean longitude of Pollux was 86°31’, nearly : the 
moon at opposition on Dec. 22, 74 A.D, had the longi ude of 
about 89°28% f.e.. about 3^ ahead of the star Pollur, and the day 
was that of thë full-moon of Pausa, and similar in our times to 
that which happened on Jan. 15, 1930. 

The actual starting of the era of Kaniska may have taken 
place, on our hypothesie, frofh the full-moon day of Dec. 26 of 79 
A.D. as the firet day of lunar Pausa. This agrees with the 
statement of the inscription that the Vaisakha māsa had the first 
day on the day of the full-moon near the Visakhas. We sball 
also show later on that the Samvat months were also full moon 
ending. . 

Having thus shown why the era of Kaniska may be taken to 
have been started from the 26th December, 79 A.D., we now turn 
to determine the date for Sarı 11, Asddha masa, di 20, Uttaraphal- 
guni. Evidently the date was similar to Aug. 2. 1927 A.D.. and 
between these years tLe interval was 1836 years, which comprise 
670611 days nearly. We apply there days backward to Aug, 2, 
1927 A.D. and arrive at the date, July 8, 91 A D., and on July 
7, 91 A.D. at G. M. N., 


Mean Sun = 104° 14' 50720 Непсе-— 

— Moog = 146° 41' 3"'90 Appt. Sun = 103^ 7 
Lunar Periges = 184° 37! 5°67 » Moon = 142° 36’ d 
Sun's Apogee = 0: 15' 34°°87 and the ''junction star’ 

, Eccentricity = “017466. U. Phalguni = 144° 46’, 


Again 19 days before, this date, i.e., on June 19, 91 A.D., 
at G. M. N.-- | 


. 
Mean Sun = 85^ 31'21"°93 Hence— 
4, Moon = 256° 12! 54°53 Apparent Sun = 85° 0' 
Lunar Perigee = 182° 80/ 5"*64 - Moon = 261° 12! 


— 
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Thus the full-moon happened about 8 hours tater, and this 
was the first day of the month., Hence the 8th of July, 91 A.D. 
was the 20th day of Asadha, and it has been made cledt that the 
moon on this day got conjoined with B Leonis or Uttáraphalguni 
in the evening. The date of the inscription was thus July 8, 
91 A.D. ` 

Next as (о the year 61 of Kaniska = Saka у 63 = 141 A.D, 
the moon on the 8th day of the dark half of Сайға was conjoined 
with the naksatra Parvasadha. ‘The day in question was similar 
to April 11, 1939 A.D. of our ume. ТЬе number of years 
between 141 A.D. and 1939 A.D. was 1798, and in 1798 sidereal 
years there are 656731 days., These days applied backward to 


April 11, 1939 A.D., lead us to the date-— M 
March 17, 141 A.D., on which at G. M. N., 
Mean Sun = 353° 44' 43"'00 "Неме 
T Moon = 258° 15' 1"'12 Appt. Sun = 355° 41’ 
Lunar Perigee = 46° 46' 560 27 Гоа Moon = 254° 14’, and 
Sun's Apogee = 71° 6! 27" 69 P. Asddhad = 248° 43! 
- Eccentricity = ‘017447. (5 Sggittarii) 


Here the conjunction of the moon with 6 sagittarii on this 
day was estimated in the previous night. Tbe day in question 
was of the 7th tithi according to the siddhdntas, and the day of 
the last quarter was the day following ; but this day was the 8tb 
day of the month. . А 

. For on the 10th March, 141 A.D., at G. M. N., 


Mean Sun = 846° 50! 44" 70 =, 
Hence the full-moon 


4, Moon = 166° 0’ 557-92 had happened about 
3 hrs. earlier. 
Lunar Perigee = 46° (У Ө"°50. 

This was the full-moon day and the Ist day of Caitra ; hence 
the 17th March was fhe 8th day of the month. 

Thus we see that the hypothesis that the era of King Kaniska 
was started from Dec, 25 of 79 A.D. or from the year 2 of the 
Sika era, satisfies all the conditions that arise from the dates given 
in the Kharosthi inscriptions, Group B,of Dr. Konow. The 
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present investigation shows that the Sáka emperor Kanigka lived 
at the beginning of the Sika ers, a view which, I hope, would be 
endorsed by all right-mirded historians and it would not go 
against Dr Fleet When this solution of the problem 18 ' possible, 
we need not try to find others leading to other dates for the 
beginning of Kaniska's regnal years. 

Dr. Van Wijk, the astonomical assistant to Dr. Konow, has 
tried to show that the era of Kaniska was started from 128 A.D., 
and would identify the regna! year 11 of Kaniska with 139 A.D. 
He based his calculation on te modern Sürya siddhdnta, which 
cannot be dated earlier iban 499 A.D. Without examining hie 
calculations we can say that bis findings are vitiated by the 
following grounds :— 

(a) The Сайта Sukládi reckoning of the year as found io the 
modern Strya stddhanta, canmot Le applicable to the early years 
of Sáka era and Kaniska's regnal years which were prior to 499 
A.D. 

(b) The word ** day of the month '' means simply a day and 
is not to be confounded with a titii as used in the modern Surya 
siddhàánta. 

(c) The word '' naksatra г mentioned in these inseripliops 
meant very probably ‘‘ star clusters '' and not 9';th part of the 
ecliptic, 

For these reasons I have used the most accurate or up-to-date 
equations for finding the sun ard the moon's mean elements 
instead of following the Sürya siddhanta, The luni-solar periods 


used in tinis investigation ore also most accurate and deduced from, 


the constants a& given by Newcomb and Brown. It has been 
shown that the days of the month are also ** days '' and not tithis 
and naksatras mean '' star clustcre '* and not equal divisions of the 
ecliptic. I have taken tbe data from the inscriptions as actually 
observed astronomical events. 

It seems that Dr. Van Wijk has done digservice to himself, to 
Dr. Konow and to history by lowering the era of Kaniska, ав to 
its beginning, to a véry improbable date of about 128 A.D. In 


our opinion be should have made a thorough study of the history 


of Indian astronomy before making any chronological calculations 
for &ny dake prite to 409 AD. 


» 
Pu | же AN. Ins 
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CHAPTER XXIII 


INDIAN ERAS 
Earlier Era of the Kharosthi Inscriptions 


We have in the preceding cbhpter shown that Kaniska succeed- 
ed to the throne most probably in the year 78 A.D., and that bis 
reynai years or his own era was started from ВО A.D. In the 
present chapter we shall try to ascertain the era or eras used in 
Dr. Konow's list (A) in his Inscriptionum Indicarum, Vol I, 
page Ixxxii, of the instances*of dates of the earlier Kharosthi 
inscriptions, This list contains 23 dates of the inscriptions; the 
23rd states the year as 

23. Skára Dheri : Vasa  ekunacadusatime (399), Asddha 
müsasa divase 22, 

In the Taxila copper plate of the year 78, the Greek month 
Panemos is used and stated as , Panemasa mása''. These 23 
inscriptions record years serially from 58 to 399. It is for the 
archeologists to pronounce whether it would be rational to take 
all these instances as belonging to the same era. One outstand- 
ing fact is the statement in No. 23, that the year is mentioned 
as 399. Further the months are taken to begin go the full-moon 
day ; the Vaisakha māsu had its first day on the dag of the full- 
moon near the Visakhaás, Such а month in the strictly Indian 
calendar would be called Jyatstha (and not “Vaisdkha) full-moon 
ending. Hence the month of Pausa of these inscriptions began 
on the full-moon day of Pausa and ended on the day before the 
full-moon of Mágha. The year of these inscriptions began as in 
the case of the Malava and Saka eras with the fuil-moon of 
Pausa; the types ‘of Pausa of these were, of course, different. 

Now deducting 80 from 399, we arrive at the year at about 
320 B.C. Again the shifting of the equinoxes and the  solstices 
till 1940 A.D. becomes about 31^ 24' nearly. Hence wbat was 
the longitude of tbe sun of 270° in the year 320 B.C. would in 
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year about 1940 A.D ., become „301° 24! nearly, a longitude which 
the sun has on the 22nd of January ngwadats 

On looking’up some,of the recent calendars we find that there 
was а full-mobn on January 23, 1032. Now the number of 
years from 320 B.C. to 1940 A.D. = 2259 years and 2259 = 1930 x 
1--160x2. Hence 2259 sidereal years represent a complete 
luni-solar cycle comprising 825114 days. We apply these days B 
backward to January 23, 1932 A.D. and arrive at the date 


December 26, 329 B.C., on ybich at Сб. M. T. 0 hr., 


Mean Sun = 209° 52716, | Hence— 

Mean Moon = 90° 50/50" 31, | Appt. 5un=270° 48’ 

Lunar Perigee =72°48'8" 65, Appt. Moon=92°36 nearly. 
Sun's Apogee = 63°7'11" F. М. had happened about 34 
Sun's Eccenticity = ‘017615 hys. before and the sun reached 
2e2:121'.6098, 2e? —1"334 the winter solstice 19 hrs. before, 





|. Thus Dec. 25, 329 B.C., was a full-moon day according to the 
<. Indian mode of reckoning of those days, and it was the day of the 
winter solstice as well. Hence the year could be begun astronorni- 
cally from this date which was both a full-moon day and the 

day of winter solstice. This means virtually starting the era from , 
the year 328 B.C., Jan. 1. This year almost synchr nised with 
the year of the Indian expedition of Alexander the Great. If, 
however, it is considered that the year was started, not from 
the winter solstice day but from the day, following we find that— 


On Dec. 267310 B.C., at G.M.N_, 


Mean Sun -—26045'56"'00, 
Mean Moon =88°35/38"'90 | Hence— " 
Lunar Perigee = 125°56'19*°55 Appt. Sun =270°41'/ 
Sun's Apogee = 08° 26/47" Appt. Moon=85°15' nearly. 
Sun’s Eccentricity = 017613 
We readily see that the full-moon came in about 9 hrs. more, 
and this date was the day following the winter solstice. If the 
era, of which we want to find the beginning, was really started 
from such a correct determination of the winter solstice day on 
this 26th of Dec. 310 B.C. The lst day of lunar months would à 
Ж ! » 
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be а full-moon day. On the whole this date wgs most favourable 
for the starting of thteera of the earlier Kharosthi inscriptions. 
The usual practice, however, of beginning an era was to reckon 
it from 5 years later. Hence the actual reckoningeof the era was 
probably made from the full-moon day of about Dec. 29, 
305 В. С. МАР 
m Now we know that Seleucus's era was contemplated from 
about 312 B.C., and was actually started from the ,ear 305 B.C. 
It would thus appear that the era which the earlier Kharosthi 
inscriptions use may in all probability have been this era. 
Hence— 
The Kharosthi Inscription year— Eis dM 
58 represents 247 В,С. 
78 id 227 B.C. 
108 - 202 B.C, 
136 " 169 B.C. As 
_ 187 " 118 B.C. i 
384 T 80 A.D. 
399 T 95 A.D. = 
* 


The archaeologists alone mgy say if this determination 
represents the nearest approach to reality. If we accept the 
hypothesis that the era nsed in these inscriptions is really the era 
of Seleucus Nikator, who in all probability is referred to as the 
Mahiriajatiraja, there would be a slight overlapping of it with the 
era of Kaniska started from 80 A.D., which is pesmissikje. If the 
Kharosthi inscriptions here use the era of Alexandér the (Great, 
this was probably started from about 327 A.D., there would be 
no overlapping with Kaniska's ега My own independent 
. view is that Seleucus's era meets all the condition: of the era used 

in these inscriptions and the slight overlapping with Kan ska's 
era is permissible, as has been said before. If Dr. Konow has not 
really been able tg get at a true chronological order in making up 
his List A, some of the inscriptions might belong to other eras of 
Inter beginning. 
Next we have to consider the interpretation of Dr. Luders, 
who bas opined that the era of Mahārājātirāja 292 or 299 was 
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really the Parthian era started (rom 248-247 D.C.' We have to 
differ from him.  Kaniska's era could nef have been started 
from 128 A.D. as has been shown in the preceding chapter. Dr. 
Van Wijk is wrong in his calculation. There was по one *king 
in these days who was styled Mabarajarajatiraja. —Kaniska was 
one and another was a Кизапа (Taxila silver scroll of the year 
136). The title in its Greek form was very probably first 
assumed by Seleucus Nikator. The same title may bave been 
assumed by or ascribed to the great Maurya Emperor Asoka. Our 
results of calculation are set forthe below : 


On Dec. 26, 272 B.C., at G. M. T. О hbr., 


Mean Sun-270* 3' 10" 72, | Hence— 
4,  Modn-90* 21'38" 07, | Appt. Воп = 270°57', 

Lunar Perigee=64° 6/, » MoonzB87*25', nearly. 
Sun's Eccentricity = '017613. А 

It was the day following the winter solstice day, and the full- 
moon (of Pausa) came in about 7 hrs. more, Thus this date was 
quite suitable for the starting of a new era. The date shops a 
peculiar coincidence with that of ASoka’s accession to the Maurya 
Empire. The rea! starting of Абока в regnai years may have 
been started five years later, from about Dec. 29, 267 B.C. It is 
again not unlikely that an era may have been started by 
Chandragupta Maurya, the grandfather of Asoka, from about,— 321 
A.D. We are here dealing with probabilities, but we must not 
forget that the last year recorded in the Kharosthi inscription of 
Skira Dehri was the year 399, and there sbould not be much 
overlapping between the regnal years of Kaniska, and this older 
era of the Kharosihi inscriptions. Of Kaniska the first regnal 
year can not much move from 78 A.D., tbe zero year of the Saka 
kings. The luni-solar phenomenon which led Dr. Van Wijk to 
identify the regnal year 11 of Kaniska with 139 A.D., was true 
-also for the year 90 A.D. This would make the regnal years of 
Kaniska possible for being started from 79 A.D. Itis well 
known that such luni-eolaf pheromena repeat in cycles of both 19- 
and 11 years. The 49 years which intervene between 139 A.D. 


1 Cf. Acdrya-pugpanjali, published by the Indian Research Tnatitute, Calcutta, 
1940, page 985. 
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and 90 A.D., comprise 4wo cycles ef 19 years” and one cycle of 
11 years. "There can thus naver be any possibility for an absolute 
fixing of, the date of any past event by such lani-səlar | phenomena 
or events. We have also to respect the tradition and also to depend 
on the position of the equinoxes or of the solstices if either is 
discernible or can be settled. Dr. Konow and his astronomical 
assistant Dr. Van Wijk have shown a total disregard for 
tradition and the latter has depended on a very slender evidence 
like a simple luni-solar event. This gan not but be called irrational 
and no chronologist would lend his support to such a finding. 

As to Dr. Van Wijk's identifying the ragnal years 11 апі 61 
of Kaniska with 139 A.D. and 189 A.D., we can readily examine 
the validity thereof in the following way :— ~ 


The luni-solar cycles according to the Süryasiddhánta are 
3, 8, 19, 122, 263, 385 and 648 yaars. Hence the Christian years 
in present times which were similar to 139. A.D. and 189 A.D. 
are respectively 1923 A.D. and 1935 A.D. The day which 
corresponds to Asidha misasa di 20 Uttarapha!guni of the regual 
year 11 of Kaniska, was July 18, 1023 ; while the date Sam 6, 
Chetrasa mahasa divasca athamā di 8, corresponds to March 28, 
1935. From the calendars for these ySars it is clear that Dr. Van 
Wijk has used the Indian full-moon ending lunar months in place 
of those which are directly indicated in tha Kharosthi inscriptions. 
On this point I invite the attention of the reader to the finding of 
Dr. Konow quoted below :— 


'* We are on safer grounds when we want to ascertain whether 
' the months began with full or new moon. The Zeda inscription 
of the year 11 із dated on the 20th of Asadhaand the naksatra 
is given as Uttaraphalquni. Prof. Jacobi has kindly informed me 
of the fact that the naksatra belongs to the Sukla paksa, where it 
may occur between the fifth and the eighth day. If, therefore, the 
twentieth day of the — falls ia the beginning of the bright 
half, in our case the fifth day after the new-moon, the ful!-moon 
day must be the first day of the month. * 

The same result can apparently be derived from the 
Takt-i-Bahi inscription, where the first Vaifdkha seems to be 
characterised as (puña) paksa, evidently because it was the 

80—1408B x 
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Buddha's birthday, which. tradition soynetimes gives as the 
full-moon of Vaisükha.,'"' . i 

If the first day ob Vaisadkha was the full-moon day of Vaisakha, 
then what is lunar Vaisakha of the Kharosthi inscriptions would 
end on the day before the full-moon of Jyaistha. Such a month 
is called in the Hindu calendar, not Vaisdkha but Jyaistha, The 
corresponding dates in our own times of the 20th /[sadha Sam LL, 

and the Sth of Сайга of Sam 61 of the inscriptions, which were 
taken respectively as July 18, 1927 and March 28, 1935, would 
show that Dr. Van Wijk has misunderstood the meaning of these 
peculiar lunar months of the Kharosthi inscriptions. 

We understand that the earlier ere of the Kharostht inscriptions 
was really Seleucidean era reckoned from the year 311 B.C. The 
era may also be that of Chandragupta started from the year about 
391 B.C. or it may also be'that of Asoka the Great, first 
determined from the year 272 B.C., but started later on from 
267 B.C. It cannot be Parthian era, as Kaniska's date of 
accession must be very' near to the year 78 A.D., and his regnal 
years in all probability started from 80 A.D., the epoch of the 
Paitamahasiddhanta, As to Dr. Luders's view on this point 
we can say that the donors ef the Mathura inscription of the year 
292 may be Greek, but the inscription was made intelligible for 
other people, viz., the Indian; the era in question may more 
likely be that of Chandragupta or of Asoka the Great. Тоо 
much overlapping of the two eras is, however, inadmissible. 
The era in question most probably was the Seleucidean era. 


! Konow's Introduction to Corpus Inscriptionum [ndicarum, Vol. IT., p. Ixxxiv. 
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CHAPTER XXIV 
INDIAN ERAS 
The Samvat or the Mdlava Era 


In this chapter it is proposed to discuss three points in 
relation to the Málava or the Sarivat era : <i) how it was started 
initially with the mode of reckoning the year, (її) why it is called 
Krta era and (iii) why in the*Malava or the Vikragna Sarnvat 529, 
on the second day of the lunar month of Tapasya or Phálguna, 
the Indian season of spring is said to have already set in, as we 
have it in Fleet's Gupta Inscriptions, Plate No. 18. 

This era, which is at present better known as the Vikrama 
Samvat, has its year-beginning from the light half of lunar 
Сайта according to the rule of the scientific siddhantas or 


treatises on astronomy, all of which are of diferent dates which 
cannot be earlier than 499 A.D. In the preceding chapters, it has 


been shown that from the earliest Vedic times, the year was taken 
to begin from the winter solstice day ; the Veddngas also followed 
the same rule. 16 was perhaps во, also with Christian era 
initially. We now proceed to discover how this Malava or the 
Sarnvat era was started initially, on this Hypothesis, from the 
winter solstice day. В 


Initial Starting of the Era 


Now, 1997 of Satnvat era — 1940-41 of the Christian era 

. О year of Sarnvat era = —57 of the Christian era 

= 58 B.C. 

From 58 B.C. to 1940 A.D., the*mean precession rate was 
= 50"°0370 per year,"and in 1997 years, the total precession of 
the equinoxes and solstices has been = 27°45'24" nearly. Hence 
what was 270° of the longitude of the sun about 58 B.C., is now 
about 297°45'27", which is the present-day longitude of the sun 
about the 19th of January. = 
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Now, 1997 «years = 1939 угв. + 19 x3 years 1 yr. Hence 
we get an accurate luni-solar cycle of 1996 years. Further 1996 
sideréal years = 724052 days nearly. We apply these days 
backward tð Jan. 20, 1939 A.D. and arrive at :— : 


(1) The date, Dec. 25, 59 B.C., on which at G. M. N., 


Mean Sun = 270° 55! 29"*86, 
Moon = 260° 54' 67"'65, 
Lunar Perigee = 260° 10' 8799. 
= 


Here the new-inoon fell on the the 26th December, and not 
on the winter solstice day which was the 24th December. It is 
unlikely the Уашуаі year reckonifig had its origin from such a 
new-moon day. 

(2) Secondly a íull-inoon bappened on Jan. 19, 1935 A.D. ; 
then by a process similar to that shown above we arrive at :— 


The date, Dec. 25, 63 B.C., on which at G. M. N., 


Mean Sun = 270° 53/ 39715, 
Moon = 90° 12/12/27, 
97° 22/ 567-91, 
Sun's Apogee = 67° 39 24"°69, 
,, Eccentricity = ‘01752238. 


Lunar Perigee 


The full-moon no doubt happened on this date, but it was the 


day foJlowing the winter solstice. If year-reckoning was started 
on the basis of the correctly ascertained winter solstice day of 
this year, the lunar months would be reckoned to begin from 
the full-moon day of the lunar Pausa, as in the Kharosthi 
inscriptions, as we shall see later on. The distinguishing 
character of this Pausa was that the full-moon was conjoined 
with the ‘junction star ' Puparcasu (8 Gemniorum) very nearly. 
We, however, try to find the full-moon or the new-moon which 
happened exactly on the winter solstice day. 


(3) We go up by 8 years or 99 lunations from Dec. 26, 


59 B.C., and arrive at :— 


The date, Dec. 24, 67 B.C., on which at G.M.N,, 
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Mean Sun = 269° 52! 407710, | i 
Mean Moon =*266° 18 5209, The corresponding 
Lunar Perigee = 204° 20) 57"'00, — date in our time—, 
67° 85' 19" | Jan. 19, 19331. 
»» Eccentricity = '017524 


Sun's Apogee 


А Here the new-moon happened on the day following, i.c., on 
the 25th Dec., the day after the winter solstice. 


(4) We next go up by 8 years or 99 lunations from Dec, 25, 


63 B.C. and arrive at — . 
The date Dec. 24, 71 B.C., on which at G.M.N., 
Mean Sun = 260°,50' 53" 49, The corresponding 


. Moon = 95°36 6"-54, | date ifour time— 
Lunar Perigee = 131° 43’ 18"*00. | Jan, 17, 1927. 


Here the full-moon and the sun's reaching the winter soletice 
fell on the same day, and the full-moon was conjoined with the 
‘junction star’ of Punarvasu or Ё Gemniorum, and this was the 
distinguishing mark of the winter solstice day. The practice 
was, probably, to intercalate one lunar month occasionally on the 
return of the similar full-moon near 8 Gemniorum. This is on 
the assumption that the year was begun from the dark half 
of Pausa. 


(5) Lastly to finally examine if the new-moon and the winter 
solstice fell on the same date, we find that on :— 


The date Dec. 23, 75 B.C., at G.M.N., А E 
ы Mean sSun=268° 49' 57°16 The corresponding date 
Mean Мооп = 271° 47 46" 21 in our time— 
А Lunar Регісее= 328° 49° 587 '00 Jan. 17, 1923 A.D. 


The new-moon happened on this day but it was the day before 

the winter solstice. Li 
On the whole ij is not impossible to infer that the year of the 
Saivat era used also to be reckoned from the light half of 
Magha, i.e., from a day which was lik the new-moon day of 
Jan. 17, 1923 of our time ; tbe distinguishing character of this 
Müágha was that its first quarter was сорјоіпей with 8 Arietis, the 

- $ 
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‘junction star ' ef the naksatra Aésvini. Perhaps the Indian 
orthodox reckoning also started from the lit ht half of the lunar 
Magha of this type, while the Kharosthi inscriptions have the 
reckoning from the very full-moon day itself of lunar Pausa, with 
the distinguishing feature found in (2) and (4). 

The winter solstice day which just preceded the year 58 B.C., 
was the 24th Dec., 59 B.C. The new-moon near this date feil 
оп the 26th. It appears that the Sarhyat or rather the Malava 
era did not actuaily begin with 58 B.C., but most probably from 
57 B.C., and that Sainvat years fre not years elapsed, but are, 
like the Christian years, the current ones. This will be clear 
from the next topic dealt with, viz., 


(ii) Why the Samvat Years are called Krta Years. 


The oldest name of the Samvateyears was also Arta years, as 
has been noticed by all the Indian archaeologists from Dr. Fleet 
up to Dr. D. R. Bhandarkar and others of later times. We 
propose to find the reasons thereof in this part of the chapter. 

(1) According to all Indian Calendars, the Artayuga began 
(a) on a Sunday which was (b) the third day of the of ths lunar 
Vaisükha and (c) on which the moon was conjoined with the 
Krttikds or Pleiades according fo the Purdnas, 

The Matsya Purdna says: 

amem sera таті wares: а 
атинча FAA і! 

'* God Visne caused неу to ripen on the third day of the 
light half of lunar Vaisákha and started the Krtayuga.'' 

The same Purdna also says: 

ачта speret ч rimae i 
: sugiere наета я! 
кп erar чат (тат чат à 
аа aw gd эн wdswaqemu Ch. 65, 2-3. 
'* Those people who have fasted on the third day of ihe light half 
of lunar Vaisakha, would earn inexhaustible merit for it and for 
* all other good deeds. If this day be the one on which the moon 
is conjoined with the Krtt (Pleiades), it is the most valued of 
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all: whatever be givep away eithereas charity ot as oblations to 
the gods, or whatever be dome by repeating the prayer, has been 
declared by the wise as of unending religious merit.” “ 

The first signal for the beginning of the Krta era, therefore, 
was that the day should be ihe third of the light half of lu..ar 
Vaisdkha, should be a Sunday and should also be the day on 
which the moon was conjoined with the Pleiades group. 

The second signal for the beginning of the Krtaguga according 
to the Mahābhārata and the Puranas* was : 


quracgu quim am faerqwerdt | 
wat час(а ччакла CES іі 

“The Krtayuga would begin when the sum, moon, Jupiter 
and the naksatra tisya (Pusyd) would come into one cluster 
(rāi). „ 

Astronomically speaking, the condition for both these aspects 
to happen in one year for the beginning of the Krtayuga, 
would not perhaps lead to any single solution; but we are here to 
look for a year near about 57 B.C., in which both these events 


occurred. That year has come out from my investigation to have 
. been the year 63 B.C. 


(1) In this year, the lunar Caitra епаёћ on March 20, 63 B.C. 
(a) On this day, at G. M. N., 
Mean Sun=354° 54' 48757, | Hence— 
» Moon=360° 48! 45769, | Appt Moon = 3506* 7' 
Lunar Perigee = 66° 11' 40771, To „Вип =356°49' 
Sun's Apogeo =67° 39! А " . 
», Eccentricity = '017522. E à; 
The new-moon happened at about 6-30 p.m. of Ujjayini 
mean time. 


(b) On March 21, 63 B.C., at G. M. N., 


Mean Sun=355° 53! 56"'90, 
4, Moon= 13° 53' 20772, | Appt. Moon=10° 17' 
Lunar Perigee- 66° 18' 80" 76 v» Sun 357? 48' 


The first tithi of the siddhántas was over about 4 p.m., of 
Ujjayini mean time, and the crescent moon was visible after 


sunset most probably. 
БЦР т 48 
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Hence— 
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(c) On Sunday, March 22, 63 B.C, (7. D.=1698493), at 
G.M.N., . 
» Mean Sun =356° 58’ 4" 23, | Hence— 
» Moon = 27° 9'55""75, | Appt. Moon = 24° 37, 


Lunar Perigee = 66° 25! 11" 8l. 
and the Krttika (y Tauri) 231? 26! nearly. 


, Зип =358° 40, 


The siddhüntic second tithi was over at about 1-20 p.m. 
of Ujjayini mean time. According to the state of Hi lu 
astronomy of that time the second day of the luaar Vaisakha was 
taken to end with the setting of fhe moon on this Sunday evening, 
and the third day began, When both the moon and the Krttika 
cluster became visible after sunset, they were separated by about 
6* of longitude. ‘It could be thus inferred that the moon would 
overlake the Krłtikās in about half a day. This was probably 
regarded as the first signal for the beginning of the Krtayuga. 

If wa think that the connecting of the day of the week, viz., 
Sunday, in the signal for the Artayuga to begin, was а later 
addition, we have one further aspact to consider, that on the day 
following, the sun reached the Vernal equinox and this was the 
third day of the light half of Vaisikha. Tuis event was perhaps 
a more forceful signal for the Qeginning of the Krtayuga. 

As to a very early use of the days of the week in the Hindu 
calendar, we have the following well-known passage in the 
Hitopade£a : i 

“ча engi ien дё ята: аза итаат mur. ze: epunfa а" 

* Жа. =e these strioga, (of the net) are made of guts; how 

T then touch them with my teeth to-day which is a 
Suid ay ?'" The rule was ‘* No meat on Sundays." But we can 
‘not be sure of the date of the Hitopadeéga. 

It is thus not quite rational for us to assume that the week- 
days were reckoned in the Hindu calendar about the year 57 B.C. 
But it is clear that the event 6f the sun 'в reaching the vernal 
equinox on the third day ef lonar Vaisdkha would be regarded as 
of very special significange for the coming of the Krtayuga. 

(2) Secondly this year, 63 B.C., was perhaps called the 
beginning of the Krtayuga for the coming of another astronomi- 
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On June 16, 63 B.C., at G. M. N., we had—» 


Mean Sun "81° 38 59"-72, |, Hence— 
» Moon 80° 20 816, | Appt. Moon = 80° 45’ 
Luner Perigee 76° Of 2°58, „ Sun =81° 1V 


ШШЕ 


Sun's Apogee 67° 89/, Jupiter as corrected by the 
Mean Jupiter 80° 52' 26°87, | equation of apsis, 
Jupiter's Peribelion = 241^ 34’ 52^, | =85° 54! 54". 


v Cancri =97° D. 

Jupiter had set already and the rew-moon happened in the 
naksatra Punarvasu ; the Jovial year begun was thus Pausa or 
Mahápausa. The longitude of the,oldest first point of the Hindu 
sphere was about, — 6° in this year-and consequently the longitude 
of the first point of the Pusyd division was=87°20'. Jupiter was 
very near to this point. It May thus be inferred that the signal 
from Jupiter's position as to the beginning of the Krtayuga 
was taken to occur on this date, viz ‚ June 16, 63 B.C. 

Again on July 16, 63 B.C., at С.М.Т. О hr., or exactly one 
synodic monih later— 


x Eccentricity = 0443845. 


Menn Sun =110° 43' 57":39, , Hence— 
4, Moon = 109° 2'21'-48, | Appt. Moon-z 110? 57, 
Lunar Perigee = 70° 17! 13" ^71, , Sun =109" Zy, 


Mean Jupiter = 83° 19'35"'21. | Jupiter as corrected by the 
eqn. of apsis=88*° 19’. 
* On this day also the sun, moon, Jupiter and the naksatra 
Pusyá were in the same cluster. This day also most probably 
afforded another signal for the coming of the Kriayuga. Jupiter 
had become heliacally visible about 10 days before. 


If we go forward by 12 lunations- fromthe above date, we 


arrive at July 5, 62 B.C., on which, at G-M.N., - Р. 
Е > 
Mean Sun =x 100° & 20°°52, E. 
,. Moon =100° 4' 19"'20, " 
E 2&4 Jupiter 112° 47' 44"*08. 


5 Caner =100° 4' nearly. 


Here was another combination of the planets, which might 
have persuaded men that the Kriayugu had begun. 

On the whole ?t is thus established that both the luni- 
solar, and the luni-solar-Jovial-stellar combined signals for the 
beginning of the Artayuga, could be observed and estimated 
in the year 63 B.C. In this year the sun's reaching the 
winter solstice happened on Dee» 24, and the full.moon--- 





> 


«spring earlier. 
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e 
day of Pausa was the day following 1t. The actual starting 
of the Krta, Malava or the Хайра? era etas. mads 5 years later 
from the full-moon day of about the 28th Dec., 58 B.C. 
The ата! year l was thus almost the same as 57 B.C., 
and that the number of the Samrat era represents the current 
year as in the Christian era. Further-the lunar months here аге 
full-moon ending as orizinaliy in the Saka era, as we have seen in 
the precediny chapters. The year was reckoned from the full- 
moon day of Pausa. In 499 A.D. or some years later than this 
date, the Cailra-Sukladi reckoning was followed according to the 
rule of Aryabhata. But in the Samvat era, we are told that the 
lunar months are still reckoned as full-moon ending, which 15 
now à case of a queer combination of opposites. We next turn 
to solve the last problem from the epigraphic source in relation 
to this era. . 


Ма!аса Samvat 529, the Second Day of the Light Half of 
Phalguna and the Beginning of Spring 


In Fleet's Gupta Inscriptions, Plate No. 18, it is stated that 
spring had set in on the second day of the light half of Phalguna 
of the Malava Samvat 529 @ 473 A.D. Now the year in ow 
time which was similar to 529 of the Malava era was 1932 A.D., 
and the date, to March 9, 1932, Elapsed years til this date 
was- 1459 sidereal years = 18046 lunationsz 5320909 days. These 
days are applied pac d to een 9, 1932 A.D., and we arrive 
at the date *— 

V Feb. “5, 473 A.D., , on which, at the Ujjayini mean mid- 


aight, 





Mean Sun = 326° 58’ :8"*'09, | Hence— 

, Moon = 355° 57 22"°72, | Appt. Бип =328° 48' 24", 
Lunar Perigee =283° 43'28''68, » Moon=860° 20 
Sun's Apogee = 76° 40/ 14" 81, nearly. 


, Eccentricity =-017823. 
s 


* 
Now the Indian spring begins, when the sun's longitude 
becomes 330^, which happened about 30 hours later, i.e., on the 
17th Feb., 473 A.D. The local conditions probably brought io 
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Again 2:5 days before Feb. 15,473 A.D., a? Ujjayini mean 
midnight, or on the 13th February, 473 A.D.. at Ujjayinl mean 
midday :— Ы 


> 
Mean Sun = 324° 30' 47725, 
Mean Moon =323° (У 557-12, 
Lunar Perigee = 233? 26' 467°04. 
e It appears that the new-moon had happened about 34 hrs. 


before, and the first visibility of the crescent took place on the 
evening of the next day, the 14th Feb. Thus Feb. 15 was the 
second day of the month, as stated if the inscription. 

We now proceed to consider why there has been an error ш 
estimating the beginning of spring, which according to an old 
rule should come 60 days after the winter solstice«lay. We find 
that 60 days before this date, viz., Feb. 15, or, on :— 

Dec. 17, 472 A.D., at Ujjayine mean midday, 


Mean Sun = 267° 90' 37", 
4, Moon =284° 48' 4", 


Lunar Perigee=226° 59' 5^. 


The estimated winter solstice day was thus premature by about 
two days. On this day, the first visibility of the crescent took 
place in the evening. Hence the second day of the light half of 
Phalguna was the estimated beginnfng of spring, i.e., 60 days 
later. The new-moon happened on the 16th December and 
the real winter solstice day was the 19th December. 

This inscription shows that the Gupta era cannot be identi- 
fied with the Samvat era. The point | why or how the 
Мајаха era came to be cailed Vikrama. amvat" cannet be 

"answered from any astronomical data, | v 

Note.—We have here tried to interpret the astronomical 

* statement of the Mandasor stone inscription of Kumara Gupta 
and Bandhuvarman. The date of the inscription found here as 
Feb. 15, 473 A.D., was that of the thorough repair and decora- 
tion of the sun temple at Mandasor f24°3'N and 75*8'E». The 
inscription says that spring has set in. . 











CHAPTER XXV 
INDIAN ERAS 
The Gupta Era 


In the present chapter, git is proposed to determine the 
beginning of the era of the Gupta emperors of northern India. 
Dr. Fleet in his great book Inscriptionum Indicaram, Vol. 111, has 
published a collection of the Gupta inscriptions. In order to 
verify the dates in those inscriptions he had the assistance of the 
late Mr. S. B. Diksita of Poona, and his calculations led Dr. 
Fleet to conclude that the Gupta era began from 319-21 A.D.’ 
This indefinite statement or inference is not satisfactory. Mr. 
Diksita was also not able to prove that the Gupta and Valabhi 
eras were but one and the same era.” Of recent years some have 
even ventured to prove that the Gupta era is to be identified with 
the Samval or Màlava era. Hence it has become necessary to 
try to arrive ata definite éonciusion on this point, viz., the trge 
beginning of the Gupta era. i 
The tradition «bout this era is recorded by Alberuni, which is 
equivalent to this :—From the Saka year, deduct 241, the result is 
the year of the Gupta kings and that the Gupta and Valabhi 
eras dre one and the same era. Now the Saka era and the 
Samvat or Malava era are generally taken to begin from the light * 
å half of lunar Сайта. Аз bas been stated already, it is extremely 
controversial to assume if ibis was so at the times when these * 
eras were started. 

From the earliest Vedic times and also from the Vedanga 
period, we have the most unmistakable evidences to show that 
the calendar year, as distinguisbed from thé sacrificial year, was 


1 Teet— Corpus Inscriptionum Indicarum, Vol, ITI (Gupta Inscriptions), page 197, 

з 8, D. Diksita, мтс эа: page 375 (1st Edn.). ; 

з Sachau's Alberuni, Vol. II, page 7—'' The epoch of the era of tbe Guptas 
5% falls, like that of the Valabha cra, 241 years later than the Sakakdla."* 
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started either from the winter solstice day or from the day 
following it. The so-called Cailra-Sukladi reckoning started the 
year from the vernal equinox day or from the day following it. 
So faf as we can see from a study of the histery of Indian 
astronomy, we are led to conclude that this sort of beginning the 
year was started by Aryabhata I from 499 A.D. "The great fame 
of Aryabhata I, as an astronomer, led all the astronomers and 
public men of later times to follow him in this respect. We 
start with the hypothesis that the Gupta era was originally 
started from the winter solstice бау and that initially the year of 
the era more correctly corresponded with the Christian year, 
than with the Caitra Suklddi Saka vear 

Now the year 241 of the Saka era is equivalent to 319-20 A.D. 
We assume that the Gupta era started from the winter solstice 
day preceding Jan. 1, 319 A.D. The elapsed years of the Gupta 
era till 1940 A.D., becomes 1621 years апа 1621— 160 x 10 4 19 2. 
Hence the starting year of the era was similar to 1938 A.D. 
Now the mean precession rate from 319 to 1938 A.D.-50"'0847 
per year. Hence the total shifting of the solstices becomes till 
1938 A.D.=22° 31' 27'*54. Thus what was 270° of the longitude 
of the sun, should now become 291° 31' neariy—a longitude 
which the sun now has about the 13th of January. On looking 
up some of the recent calendars we find that :— 

(a) In the year 1922, there was a full-moon on Jan. 13. 
(b) ,, , + 1997, „ , а new-moon on Jan. 12. 

We apply the elapsed years 1619 (sidereal) backward to 
Jan. 12, 1937 A.D., and arrive at the date: — °", ^ 

Dec. 20, 317 A.D., on which, at G.M.N., or Ujjayini М.Т. 
5-4 p.m., 


» 
Mean Sun =969° 5'11'"'26, ; Hence 2e —119"5016, 

, Moon =272" 39! 40"-40, $e? —]1^2981, 
Lunar Perigee =39° 50'377°96, | Appt. Sun =269°87'. 
A. Node =9257° 44' 20288, » Мооп = 208°52' nearly. 


Sun's Apogee = 74° TY 25° 16, 
T Eocentrifity = '0173808. 


The moon overtook the sun in або 14. hours and the sun 
reached the winter solstice in about 9 bours. Hence Dee. 20, 
317 A.D., was а new-moon day and also the day of winter solstice 
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according to the erdinary mode of Indian reckoning. Аз this 
day was similar to Jan. 12, 1937 A. DD. viz., lunar Agrahdyana 
ended, it appears that the Gupta era was started from about the 
21st Déc., 31874. D., and this was the 12th day of lunar Pausa. 
It must be remembered in this connection, that the distinguisbing 
character of the lunar Agrahdyana, with which the year ended at 
the end of a correct luni-solar cycle, was that the last quarter of 
the moon was very nearly conjoined with Citra (Spica or 
a Virginis). In our opinion this character of the month was used 
for the intercalation of a lunar nfonth at the end of a correct 
luni-eolar cycle. We now proceed to examine the dates given in 
the Gupta Inscriptions as coilected together by Dr. Fleet in his 
great book on the subject. 


1. The First Instance of бир! Inscription Date 


ча — (зв) ачїлта ч = quH snus are ур та 


The o says that the 12th tithi of the light half of 
lunar Asadha of the Gupta year 165 fell on a Thursday. We 
examine this by both the modern and the Siddhdntic methods. 

(A) By the Modern Method. 

The year 165 of the Gupta kings is similar to the year 1924 
A.D. The elapsed years till this date=1440 sider ears = 
525969 days. We increase the number of days by 1 und divide it 
by 7 ; the remainder is 4, which shows that the inscription state- 
ment of Thursday agrees with the Sunday of July 13, 1924 A.D. 

We next. apply 525969 days backward to J uly 13, 1924, and 
— at the date June 21, 484. А. D., the date of. the inscription. 
Er date was 14:15 Julian centuries + 181:25 days before 

‚1, 1900 A.D. Hence— 
On June * 484 A. ad и 
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From these we readily find the same mean places at the 
preceding Ujjayini тж п midnight: Hence— 
On June 20, 484 A.D., al Ujjayini mean midnight, 


Méan Sun = 90° 30’ 47738, Е 

+» Moon =295° 45'41"'78, | Appt. Sun = 90° 2, 
Lunar Perigee =3835° 18' 1T'61, . Moon = 219^ 47 nearly. 
A. Node = 277° 17' 7708 


Thus at the Ujjayint mean midnight of the day before 
(Wednesday), the 11th titii was current, and next day, Thursday, 
bad at sun rise the 12th tithi of the lunar month of Asadha. 

(B) According to the method of the Khandakhadyaka of 
Brahmagupta, the Kali ahargama on this Wednesday at the 
Ujjayini mean midnight was- 1309545. Hence— 


Mean Sun = 91° g aa 

»» Moon = 226° 23! 17%, И 
Lunar Perige@ =335° 42! 56”, 
A. Node з 277° 35! 1'i*. 


The above two sets of the mean elements for the same instant 
are in fair agreement. Hence the date of the inscription is 
Thursday, June 21, 484 A.D., and the Zero year of the Gupta 
era is thus 319 A.D. We are here in agreement with  Diksita's 
finding. 


ГП... The Second Instance of Gupta Inscription Date 


Aaaama ябаа Ama ates was ux Чаң, ааз ачт эйчч 
ба Чач, эззо an stag auf Чап, qe anne af за жї! ме WE OG 


Here the Hijri year 662 shows the Vikramg Samvat is 
expressed in elapsed years as 1320 tand as it is now reckoned 
it should be 1321. The Valabbi Samvat 945 is the кате as the 
Gupta Samvat 945, in which the 13th tit; of the dark half of 
Jyaistha fell on a Sunday. 

Now the mean Khandakhadyaka ahargana 





= 218878 

ATEM . = . 

from which we deduct 30 
211848 ,° 


which we accept as the correct ahargana and is exactly divisible 
1 реса Inscriptions, page 584, Veraval Inscription. 
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by 7, and which, was true for Saturday of Яй Ла vadi 12 of the 
Gupta era 945. The English date for this Saturday was May 25, 
1264 A.D. On the next day, Sunday, the date was, May 26, 
1264 A.D., the date of the inscription. 
From the above apparent ahargana for May, 25, 1264 A.D., 
which was a Saturday, at the Ujjayini mean midnight, we have 


Mean Sun = 1' 27^ 42’ 48", 


, Moon = O* 27° 31' 40", 
Lunar Apogee = 6' 20° 20 1” (with Lalla's correction) 
A. Node = 9, 29° 53’ 4"( Do. Do. Do ) 
Hence, Appt, Sun = 1*' 28" 21' 57", © 


, Moon = 0' 28° 8' 44", 
“a Moon —Sun =10'29° 46° 47" • 
= 27 tithis + 5° 46' АТ", 


Thus at the midnight (U.M.T.) of the Saturday ended, 
about 11 hrs. of the 13th tithi of the dark half of Jyatstha were 
over. and 13 brs. nearly of it remained. Thus the current tithi 
of the next morning of Sunday was also the 13th of the dark 
half of Jyaistha which is called Asadha vadi 13. 

In the present case the Valabhi or Gupta year с 045- = 1264 
A.D. Hence also the Gupta era began from 319 A. D., and we 
are in agreement with Diksita. 

* 


E The Third Instarte® of Gupta Inscription. Date 


que ай «reme gfe а dta i! 


It is here stated that іп „һе Gupta or Valabhi year 927, 
the 2nd tithi of the light half of Phálguna fell on a Monday. 
The Еп lish date becomes 1246 A.D., Feb ka year 
was 1167 years + 11 monfhs + 2 tithis, the G r being 
taken to have been reckoned from the light half of lunar Pausa. 







1 Fleet's Gupta Inscriptions, page 90, Veraval Inscription. 
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The true Khandakhatyka aharqana becomes = 212179 at 


Ujjavini mean midnight df monday, when 


10* 24° 49/ 447, 


Mean Sun = 
е E Moon = 11*' 24° 26’ 87", К e 
Lunar Apogee = 6' 3° 20° 53", 
A. Node = 9° 1° б 40". 


Hence оп the same date al 6 a.m., Ujjayini M.T., 


Mean Sun = 10* 28° 59' 23", 
Sun's Apogee = 2' 17° O' O^", 
Mean Moon = 11* 14° 33! 41’, 

Lunar Apogee = 6° 3° 15’ 52" „ый 


,. Moon—Sun = 16° 57 25" 
= | tithi *4° 57 25". 
* 


Thus— 
Appt. Sun = 325^ 59' Sr, 
Moon = 342° 56/ 51”. 


On this Monday, the tithi was the second of the light р half of 
unar Phalquna, while the sun's longitude shows that the 
Bengali date was the 24th of “solar Phalguna. We are bere 
in agreement with Diksita. 

In this case also calculation by the modern methods is 
unnecessary as the time was later than of Brahmagupta. It 
should be noted that the old year-reckoning from the light half 
of Pausa persists inspite of Aryabhata I's rule of reckoning it 
from the light half of Сайта. Неге also 927 of the Gupta Era 
21946 A.D.F > | | 

7. Zero year of the Gupta Era = 319 A.D. 


IV. The Fourth Instance of Gupta Inscription Date 
* 


age TH Чаа алате sif З i! ó ; 

This states that the Gupta year 330 had at its end the second 
Agraháyana. Неге, tbe Gupta year 330, up to Agrah@yana, 
the time by the Caitra-Suklddi Saka era would be 570 years + 
9 months. 

According to the Khandakhadyaka of Brahmagupta the total 
Kuli-solar days up to 570 of Saka elapsed + 9 months = 
1349910, ghich ewe get 1383975;  intercalary months, i.e., 
1383 exact intercalary months by the mean rate, which tends 
to show that there was a second lunar Agraháyama at this time, 
But this explanation appears unsatisfactory. .If we follow the 






V Flect—Gupta Inscriptions, page 92, the Kaira (22°45°N, 72°45°E) Grant. 
34--1408B Y ч 
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method of the Siddhantas there can be* ho interealary month in 
the solar month of Agraháyana, of which" the length as found by 
Warren is less than that of a lunar “month.? We have also 
examined i$ carefully and found that iw» the present ĉase this 
could not happen, We have then to examine it another Way. 

On Dec. 20 of the year 317 А D., there was a new-moon 
with which the lunar Agrahdyana endel and the sun turned 
north. The character of this lunar Agrahdyana was that the 
last male was conjoine! with Cilrà or a Virginis. The Gupta 
era was started one year lager than this date, from the 20th 
Dec., 318 A.D. The year 330 of the Gupta era was thus the 
year which ended about Dec. 20, 618 A.D. and the number of 
years elapsed was —331—160 x2 + 11° 

Thus 331 years was a fairly complete luvi-solar cycle, and 
comprised 120898 days. Againe 577825 days before Jan. 1, 
1900 A.D., was the date Dec. 20, 317 A.D. Hence applying 
120898 days forward to this date, we arrive at ihe date Dec. 20, 
648 A.D., on which the new-moon happened with which the 
lunar Agrahdyana ended this year. 

Now on the day of the las: quarter of this month or the 
astaka which fell on the 13th Dec., 648 A.D., the moon was 
conjoined with Citra or a Pirginis, in the latter part of the 
night. 

On this day, at G. M. N., we had— : 


Mean Sun = 204° 57’ O47, | Hence— 
» Moon =180° 14! 227-10, | Apparent Sun =265° 8’, 
Lunar Регірбе =188° 32! 84717, Moon = 179° 10, 
Sun's Apogee = 79° 40 40''79. Long. of a Virginis = 185° nearly 
2ee118"7, 3e*—1' 398. | 
From these calculations it follows that the last lunar month 
of the year, was the second Agrahdayana as this month completed 
the luni-solar cycle of 331 years. 
The date of the inscrigtion, being the second day of the 
second Agrahdyana, was the 22nd of Nowembe Rosa A.D. 
With this second 4 grahiyana which ended on the 20th Dec., 






1 Length of Solar A graháyaya —29da. ЗОл. 94v. 21! 3817 (Burgesa — S. Siddhünta, 


xiv, 3). 
Length of Luoar month —929da, Jln. 50у. бих ppv cs, tò the Khangakhddyaka), 


. 
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618 A.D., the year 330 ot the барые era ended. ГЕ must be 
admitted that the inse dplion, as il has been read or as tl was 
executed was slightly de ective. In this casa also Aryabhata I's 
Caitra-Sukládi reckoniny is not followed. 


Here 330 of the Gupta era=649 A.D, 
Zero of the zi , =319 A.D. 


V. Morvi Copper Plate Inscription = 


Tarsitagasdia GAH ачи | 
Ma җчгачїзч: AS RTE di 
dudes wear ufa i 


This inscription says that on the day of the 5th titht of the 
light balf of iunar Phalguna of the Gupta year 585, the king of 
the place Morvi (22° 40' N and 70° 53' E) made a gift at the time 
of a solar eclipse, which happened some time before this date, on 
which the deed of gift, viz., the copper plate in question, was 
executed. 

To find the date of this copper plate, had been a pit-fall for 
Dr. Fleet, who mistook that the solar eclipse in question 
happened on the 7th May, 905 A.D. *Now the year 585 of the 
Gupta should be 904 A.D. and the date of execution cf the plate 
shouid be Feb. 20, 904 A.D. We looked for the solar eclipse, 
two lunations + 5 days before and & lunations+ 5 days before this 
date. Although there happened the two solar eclipses at these 
times, they were not visible in India. " . 

. We find, however, that here the Gupta year is reckoned not 
from the light half of Pausa, but from the light half of Caitra 
according to Aryabhuta I's rule. Неге the year 585 of the Gupta 
era=826 of the Caitra-Sukladi Saka era=904-905 A.D., or the 
Zero year of the Gupta era=319-20 A.D. the date of the 
inscription corresponds to March З, 1941 A.D., and the elapsed 
years till. this. date* 1036 усага= 12814 Junations 237841023 days. 
The date of the copper plate werks out to have been Feb. 12, 905 
A.D. The eclipse referred to in the inscription happened on 


1 Finaliy accepted by Fleet — Indian Antiquary, Nov.. 1891, page 382. 8. B. 
Dikgita did actually fod ite 
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Nov. 10, 904 X.D,,'on which, at G. M. N. or 4-44 p.m. Morvi 
time, H » 

Mean Sun :z234* 22! 29"-34, 

*  Sun's Apogee = 83° 9"187:89, i 
Mean Moon =281° 7 21°'80, 
D. Node - =246° 75'31"'10, 


Lunar Perigeez 162? 10' 10"-68, 

The mew-moon happened at mean noon Morvi time, the 
magnitude of the eclipse as visible at the place was about ‘075. 
The beginning of the eclipse tobk place at 11-35 a.m. Morvi time, 
the end came about 12-45 noon Morvi mean time. Duration was 
about 1 hr. 10 min.' " 

Secondly, if we use the JKhandakhaádyaka constants, the 
dhargana becomes for 826 of Saka era+8 lunationsz 87528 
Hence the mean places" with fualla’s corrections thereto, at 
G.M.N. at the same day, become :— 

Mean Sun =228° 18 5", 

» Moon =224° 27 36’, 
D. Node = 280° 44" 56", 
Lunar Perigeo =155° 6Y 47", 

It appears that this eclipse could be predicted by the method, 
of tbe Khandakhadyaka. The gift made by this copper plate was 

„ probably a reward to the calculator of the eclipse. 


VI. The Sixth Instance of Gupta Inscription. Date 


чачта ача (зч) Tis дататпаачаї бн = ата 
ача ћаті 1 2 
In the year 156 of the Guptas, which was the Jovial year 
styled the Mahd-vaisakha year, the inscription records the date as 
the day of the 3rd tithi of the light half of Kartika. 
Now 156 of the Gupta era =475 A.D. 
Julian days on Jan. 1, 475 A.D. =1894552, and 
[E LE #2 af v 1900 A.D. = 2415021. 
‘The’ difference is 520469 days which comprise 14°24 Julian 
centuries+253 days. We increase 520469 days by 12°25 days and 


1 The &bove circumstances of the eclipse bave beea ted by my collaborator, 
Mr. N. C. Labiri, M.A, | 
? Ficet—Gupta Inscriptions, page 104, the Khób Grant, 
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arrive at the date, Dec. 20, 474 A.D., on which, at G.M.T. 6 hrs. 
or 11-4 a.m. Ujjayini M-T., 3 
А Mean Jupiter =170° oF 67.57, e 
Mean Sun = 269° 47' 11".06. 





Hence we calculate that mean Jupiter and mean Sun became 
nearly equal 289 days later, i.e., on the 17th September, 475 
A.D., at 6 a.m. G.M.T', "> e 


Mean Jupiter = 194° 55' 8442, 
Mean Sun = 194° 38' 19"'15. 


It is thus seen that the mean places would become aimost 
equai in 6 hrs. more. For the above mean “places, however, 
the equations of apsis for Jupiter and Sun were respectively 
—9* 6' 401 and —1° 45'2" 70. Hence their apparent  piaces 
became as follows :— | 


Appt. Jupiter = 192° 49' 30"*41, 
T Sun = 192° 53 16"°45. 


Thus they were very nearly in conjunction at 6 hrs. G.M.T. 
on the 17ih September, 475 A.D. * 

According to Brahmagupta, Jupiter rises on the east оп 
getting at the anomaly of conjunction of 14^. This takes place — 
in 15:5 days. Hence the date for the heliacal rising of Jupiter 
becomes the 2nd October, 475 A.D., at G.M.T. 18 hrs., when— 


Appt. Sun =208° 45', and x 
» Jupiter = 196° 20' nearly. 


Thus Jupiter was heliacally visible about Oct. 20, 475 A.D. 
The actual date of the inscription wgs Oct. 18, 475 A.D. 

Here on the day of the  heliacal visibility, the sun 
was in the naksytra Visakha, but Jupiter was 3? 40' behind the 
first point of the naksatra division, “the Vernal Equinox of 
the year being taken as the first poimt of the Hindu sphere. 
According to the ruie of naming Jupiter's years as given in 
the modern Sürya Siddhanta, XIV, 16-17, it was sun's” naksatra, 
on the new-moon prior to October 18, 475 A.D., the date of the 


a - 
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‘ - 
inscription, whiche took place, оп Oct. 15-16 of the year, gave 
the name of the year. 'The sun would "reach the naksatra 
Anuradha, and the year, bezun was consequently Maha vaisakha 
year of Jupiter? " F У 

This inscription also shows that the Gupta ега began from 
319 A.D. | 


^ 


VII. The Seventh Instance of Gupta Inscriplion Date 


vet Raama | 

The inscription records the date as the year 163 of the Gupta 
kings, the Jovial*year called Майна A$eayuja, the day of the 
2nd tithi of the light half of Caitra. 

The year 163 of the Gupta era of 482 A.D. was similar to the 
year 1941 A.D., and the date to March 30, 1941 A.D. In 1459 
sidereal years (1941 —482— 1459), there are 532909 days, which 
are applied backward to the 30th March, 1941 A.D., and we 
arrive at the tentative date of the inscription as March B, 482 
A.D. On this date, at G.M.N., we had— 


Mean Jupiter = ® 29° 58' 8"24, 


T Sun = 347° 12' 47"'11. 
e 
Here, Jupiter's heliacal setting is yet to come in about 


30 days. Hence on April 7, 482 A.D., 


. Mean Jupiter = 82° 27' 40/92, 
. Sun = 16° 46 57'02 at G.M.N. 


Thus the heliacal setting of Jupiter took place in two days 
more according to Brabmagupta's rule on the 9th April, 482 
A.D., and the new-moon happéned on the 5th April, 482 A.D., 
when the sun was in the nakgatm Bharani. Hence the year to 
come got its name Aérayuga year. But the fentative date of 
the inscription was obtaingd as March 8, 482 A.D, which was 


21 days before the new-moon on about the 5th April, 482 A.D. 


This needs*elucidation. 4 
^ 4 р 
E Flect—Gupta Inscriptions, page 110, the Kbóh Grant IT "1 
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Here by coming down by 30 days we arrive at the lunar 

month of Vaiéakha afsit is reckoned now. Butin the year 482 

A.D., i.c., 17 years before the year 499 A.D., when the Hindu 
1 e 


scientific siddhántas came into being, the calerfdar formation 
rule was different. In our gauge year 1941 A.D. the moon of 
last quarter got conjoined with Сита or a Virginis, on the 20th 
Jan. before sunrise Hence as pointed out before in this gauge» 
year 1911 A.D. also, the lunar Agrahayana of the early Gupta | 
period ended on tlie 27th Jan., 1941 A.D. Thus the lunar month - 
that is now called Pausa in 1941 A.D. was called Agrahdyana їп. 
482 A.D. Hence the lunar Caitra of 482 A.D. шы the. 
lunar Vaisükha of 1941 A.D. à 

The date of this inscription is thus correctly obtained as the + 
‘th April, 482 A.D.; the Jovial year begun was а Мала 
A$vayuja year. This instanae also shows toat the Zero year 
of the Gupta era was approximately the same às the Christian 
year 319 A.D. 


VIII. The Eighth Instance of Gupta Inscription Date 


оваа (11) таччезчат safe яячитя яктчачтичч+ 
ята ята-а е -чагтаїяатай 1' p : 


This inscription records the date, as the year 191 of the 
Gupta emperors, the Jovial year of Mahd-caitra, the дау of the 
third titht of the dark balf of lunar Magha. 

We first work out the date on the bypothesis that the Gupta 
year was in tbis case also reckoned from the ight імі of lunar 
Pausa. The Gupta year 191, on this hypothesis, would be simuar 
to the Christian year 1931, and the date of the inscription would 
correspond with March 6, 1931 A D. Now this Gupta year 
191=510 A.D., would be later than the time of Aryabhata I, 
viz., 499 A.D., by 11 years, 

The elapsed years (sidereal) are 1421, which comprise 17576 
lunations=519029 days. These days dre applied backward to 
the date, March б, 1931 A.D., and we arrive at the date. Feb. 
12, 510 A.D. — 


! Blect—Gupta Tuscriptions, page 114, the Majbgavam Grant, 
"ч 
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On this date, Feb. 12° 510 A.D., at G.M.N., we had— 
" M Jupiter "m 158^ 8"'3'"87. 
» Sun = 353° 407 13"'72, 
We find easily the sun and Jupiter had reached equality in 
mean longitude in 133°5 days before, when, at G.M.T. 0 hr., 
Mean Sun === 142° 54’ 15"°50 
Mean Jupiter = 142° 52! 48°57. 
If these were the longitudes as corrected by the equations of 
apsis, then the heliacal visibility would come according to the 


. rule of Brahmagupta about 15°5 days later. The mean longitudes 


“155 days later become— 


* е For Sun = 158° 10' 54"'21. 
For Jupiter = 144° 10° 7"'25. 
These, corrected by the equations of apsis, become— 
For Sun = 156° 9 277, 
For Jupiter = 146° 16' 41. 


Hence the true heliacal visibility would come in 4 days more. 
We have here (1) gone up һу 183°5 days and (2) come down 
by 15°5 days. On the whole we have gone up by 168 days or 5 
lunations +21 tithis. "Thus on the day of the heliacal visibility 
of Jupiter, which came in tour days more, we would have to go 
mp by 164 days=5 lunations +17tithis. This interval we have to 
apply backward to the 11th titi of Magha, and we arrive at the 
first day of Bhüdrapada. ‘The date of the heliacal visibility would 
thus be Sep. 1, 509 A.D., and at G.M.N. the sun's true longitude 
would be 160° 9' nearly, which shows that the sun would reach 
the Hasta division. On the preceding day of the new-moon, the 
aun would be in tne naksatra О. Phalguni, and the Jovial year 
begun would be styled Phalguna or the Maha-phalguna year. 
This result does not agree with the statement of the inscription. 

It now appears that after the year 499 A.D. or Aryabhata I's 
time, the reckoning ої the years of the Gupta era was changed 
from the light half of Райза to the light half of Сайта, according 
to Aryabhata I's rule: а 


os grat are (ачат: eise алата: i 
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'* The yuga, year, month and the firat day of tbe year started ; 


simultaneously from the beginning 5f the light half of Caitra.' 


After the year 499 A.D. all the Indian eras slowiy changed 
their year reckoning from the winter solstice day “to the next 
vernal equinox day, i.c., the year beginning was shifted forward 
by 3 lunations. Hence in finding ip. our own time a year similar 


to the Gupta year, of times later than 499 A.D., we have some- © 


times to compare it to the present-day Saka year and not to the 
Christian year. 


Hence the year 191 of the Gupta era=the year 432 of the ry E = 
(а 








era. In опг times the Saka year 1853 is simular to the 
year 191 and the date of the inscription corresponds to Feb. 


4, 


1932 A.D. The number Of sidereal years elapsed up to*this ж 





date =1421=519029 days, which applied backward lead t» the 
date of the inscription as Feb, 8, 511 A.D. 

The date of the heliacal rising arrived at before was Sept. 1, 
509 A.D. Тһе next heliacal rising would take place 399 days or 
13:6 lunations later. The date for it works out to have been 
Oct. 5, 510 A.D., and the sun had the longitude of 194° 24' 51" 
at G.M.N. At the precedinz new-moon, which followed the 
previous b *liacal setting of Jupiter, the sun had the longitude of 
about 179^, and was in the naksatra Citra or the Jovial year 


begun was Сайта or the Mahd-caitra year, as itis styled in the. 


inscription. 

In the present case the year 191 of the Gupta emperors= 132 
of the Saka emperors-510-11 A.D. Thus the year Zero of the 
Gupta emperors=241 of the Saka emperors =319-20 А.р. 


IX, wahetseqnaza PGE GELEH Es aiafa пачата - баялаг 
Aaa —єазаачі mper | 


The year and date as given in thfs inscription is 209 of the 
Gupta era, the day > the 13th tithe of the light half of Cartra. 
Following the Caitrt-Suklddi reckoning, the corresponding date in 
our time is the llth April, 1930 A.D. , We have to apply 1402 
sidereal years or more correctly 17341 " Junations 512090 days 
backward to this date of April 11, 1930 A.D. We thus arrive at 


the date of .the-iliicription, March 19, 528 A.D, 


33.—1408B 


= 
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On this day, at G.M.N., we had— 


Mean Jupiter =347° 37! 23"'09, j*Hence— 
Mean Sun =358° 53! 52" 27, | Jupiter as corrected by 
Jupiter’s Periheliog =350° 51' 21"'61, the equation of apsis 
Sun's Apegee = UD 42’ 56", = 347° 19”, 

» HEecentricity — —'017301, Appt. Sun z 358^ 5', 
Jupiter's Eccentricity = '016175. 





It appears that the helia@al rising of Jupiter would happen 
3 days later and the preceding new-moon happened 13 days 
before, i.e., on the 6th March, 528 A.D. 

‘For on that date, at G.M.N., we had— 


Mean Sun =$846° 5’ 8":98, | Hence— 
s*y, Moon =343° 5' 27790, | Appt. Sun =849° 4', 
^ Lunar Perigee — —313^ 57' 86@°84, 5», Moon=345° 43’, nearly. 


Sun's Apogee, = 77° 42! 56". 

The new-moon happened at about 8 hours later. 'lhe sun was 
in the naksatra Revati, and the Jovial year begun was Asvayuga 
or the Мала Дќрауија year as the inscription says. 

Here the year 209 of the Gupta ега= 528 A.D. — year 450 of Saka era 
.'. the Zero year of the Gupta ега —319 A.D. = year 241 of Saka era. 


X. The Tenth Instance of Gupta Inseriplion Date 
The Nepal Inscription 
daa зең sae ич чаг яїячЇ afte ачат aga sure s- 
fafafa v 
Here the date is stated to bave been, 386 of the (Gupta) 


era, the day of the first tithi of lunar Jyaistha,the moon wasin the 
naksatrg division Rohini and the 8th part (тилига) of the day. 

The equivalent years are 627 of Saka era = 705 A.D.; we 
réadily see that the corresponding day in our own time was, 
Мау 20,1939. We arrive at the date, April 30, 705 A.D. 


fa — (2) 
Now on April 30, 705 A.D., at | On April 29, 705 A.D., at 
G.M.T. O hr., = G.M.T. Ohr., 
Mean Sun = 40° 54*410':97, | Mean Sun * 39? 55/ 2"-64, 
» Moon = 62° 0! 9'"07, | Mean Moon = 48° 49'34*04, 


Lunar Perigee = 822° 39! 15"'02 


1 Fleet—Gupta Inscriptions, page 95, 
peculiar feature. 


L. Perigee = 122? 32! 33" 97 
This inscription does not present any 
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Thus on April 29, 705, A,D., at G.M: T, О br., 
Apparent Sun & 41° 12/ 
T7 Moon = 53° 50’. ^ 


D - 
т 


Hence on this day, at the stated hour, the first titht was 
over ; we have to deduct about 3° 3’ [rom these longitudes (mean) 


to allow for the shifting of the equinoxes from 499 A.D. ‘The - 


date of the inscription is thus April 28, 705 A.D. 


According to the Khandakhdadyaka calculations the ahargana 
at the midnight (mean) of Ujjayini of April 28 = 14617. In 
order to have the mean places at the G.M.T. О hr., of. -29th 
April, we have to take the ahargana = 14647 days + 5 hrs. and 


4 min. The mean places are— A 
Mean Sun = 36° 52' 12", Hence— 
Mean Moon = 45° 43! 58", Apparent Sun = 38° 10/ 23", 
Sun’s Apogee = 77° Of 0”, = Moon = 50° 44’ 30", 


Lunar Perigee = 318° 56/ 2", 


Note :--To the Khandakhadyaka mean places, we have applied 
Lalla's corrections which are well-known in Hindu Astronomy, 


Hence on the 29th April at С.М.Т. О hr. = 5-4 a.m. of 


Ujjayini mean time, the first tithi was over, the sun was in the 
naksatra Kritiké and the moon in the naksatra division Rohini, 
which extends from 40° to 53° 20° of the Hindu longitudes. 
The date of the inscription was the previous day, the 28th April, 
705 A.D., as has been shown before. . 


Now Gupta year, 386 = Saka year 627 = 705 A.D. 
= 
.. Gupta year, Zero = Saka year 241 = 319 A.D. 


XI. The Eleventh Example of Gupta Inscription Date 


чачат зоо о g (144) яттиптаЧ Hf ао |' 


The date of the inscription is "the Gupta year 199, ~ the 
Mahd-mdrga Jovial “Wear, the day of the lOth tithi of lunar 


_ Kartika, which corresponds to Nov. 21 of 1989 A.D. of our times. 


The elapsed siderial years to this date = 1421 = 17576 lunations 
z 519029 days. 


1 Epigraphica Indica, Vol, VIII, pp. 254 et seq. 
e 
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Hence the d&te of the Inscription was Oct. 29, 518 А D 
On this date, at G.M.N., ° 
° Mesh Jupiter = 62° 34! 9”*59, М 
21 Sun = 219° 6’ 50"*17, 


4, Moon = 382° 32! 20":47, 
Now 169 days before Oct. 29,518 A.D., the true longitudes 


were on May 13, at U.M.T. 6 brs., for— | = 
Jupiter = 53° 5' 16", 
Sun = 52° 55/15’, 


and these are practically equal. Hence according to Brahma- 
gupta's rule Jupiter should rise heliacally 15°5 days later, 
ie., on May 29, 518 A.D. But” on May 24, 518 A.D., 
the mean sun had, at G.M.N., the longitude of 63° 22' 54" 
and the mean moon at the sime bour, the longitude of 50° 40’ 6", 
Thus the new-moon crme on the day following, the sun having 
a small positive equation. Tha new-moon-sun was in the 
naksatra division Mrgasiras (53° 23’ to 65^ 40’ of longitude), 
and the Jovial year begun was Marga or the Mahd-mirga year 
as the inscription says. < 

Thus the Gupta year, 199 = 518 A.D. 

.. Gupta year, Zero = 319 A.D. 


XII. Twelfth Instance of Gupta Inseription Date * 
Epigraphica Indica, Vol. 21, Plate No. 67—The Navazram 
Grant of Maharaja Hastin 


* — каба meamna пнччапититы! stall sacar o. 
HEI-SIADTSUHTATH | 


The year 198 of the Gupta era or 517 A.D., is called Mahdi- е 
ü$vayuja year. We find that on April 7, 517 A.D. ‘at ОМУ, «> 
6 hrs., и 

Mean Sun = 16° SI! 25767, 

1 » Moon = 15° 55' 042, 
Lunar Perfkee = 280° 1'30"* 

A, Node = 3° 58, 20027, 


Mean Jupiter = 14° 58! 46°°35. ` 


t Kielborn's approximate ru was 518 A.D., Oct. 15 ог September 15—Epigra- 


phíca Indica, Vol. VIII, page 290 
‘Communicated by Prof. D. R. Bhandackar: | * 
Nes ^ 


de 
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This was the day of the ngw-moon with Jupiter at the 

position very hear to conjynction and conzequentiy of Leliacal 

setting. The new-moon happened in the naksatra Bharant. 
Hence the year is called the Mahá-as$caguja year. 


Here also the Gupta year, Zero=319 A.D. 


Conclusion | 


We have here proved, from 12 or 11 concrete statements found . 


in the inscriptions, wbich have, used either the Gupta or the 
Valabhi era, that— x 


(1) The Gupta and Valabhi eras were but one and the 
same era. = 

(2) It was most probable that the era in question had been 
originally started by the Gupja emperors and was piven uew 
name by the Valabhi princes who were vassals of the Gupta 
emperors.’ 

(3) ‘Che date from which the Gupta era was started was 
Dec. 20, 318 A.D., when began the Zero year of the era trom 
the day of the winter solstice. 

(4) That the Gupta era agrees with the Christian era from 
319 A.D. tili about 499 A.D., the’ date of Aryabhata I, up to 
which the year reckoning began from the light half of Pausa. 

(5 From some year which was different for different 
localities after 499 A.D., the beginning of the year was shifted 
forward from the light half Pausa or the Winter Solstice day to 
the light half of Сайта, conformably to Aryabliata I's dictum 
of beginning the year from the Vernal Equinox day. This 
produced, io Indian calendars, ‘‘ a year of confusion,” as it is 
calied in calendar reform. One year of the Gupta era and 420 of 
the Saka era were thus reckoned as consisting of 15 or 16 luna- 
tions. This is evident from the inscriptions dealt with as 
Nos. V, УПЬ X and XI. This change has been noticed in 
the inscriptions of those localities whert Aryabhata I's reputation 
аз the foremost Indian astronomer bad been unquestionably 
accepted. In such cases the Gupta years correspond more 


1 Fleet—Gupta Inscriptions, Plate No. 18, the Mandasor Stone Inscription of 


Kumá:agupta and Bandbuvarman discassed in Chapter XXIV on the Sarhvat era. 
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conformably to theeCaitra-Suklqdi Saka years and that the Zero 
year of the Gupta emperors is taken ag the Saka year 241 (Caitra- 
Sukládi) which. is the same as the Christian year 319-20 A.D. 

To sum up: The Zero year of the Gupta era was originally 
the same as the year 319 A.D., and in times later than 499 A.D. 
this Zero - year was in some cases taken as equivalent to 


319-20 A.D. Further the Gupta and Valabhi eras were the 
ваше era. It is hoped that further speculations as to this era 


would be considered inadmissible. 








CHAPTER XXYI 
TIME-INDICATIONS IN KALIDASA 


As to the date of Kālidāsa, the greatest of our Sanskrit poets, 
most divergent views have been held by different researchers. 
According to Maxmiiller, Fergusson and Н. P. Зазітї, Kalidasa 
lived about the middle of the sixth century A.D. On the other 
hand, Macdonell, Vincent Sinith and A. B. Keith have held that 
the poet flourished about thf time of the Gupta Emperor Chandra- 
gupta, II, the first Indian monarch who, on epigraphic evidence, 
is known to have assumed the title of Vikramaditya (ca. 380-415 
A.D.) ‘This is of course on the assumption that Kālidāsa adorned 
the court of a king named Vikramaditya of Ujjayini, a tradition 
which appears to be of very doubtful value. Then again Prof. 
S. Ray,' Sten Konow, Chatterjee and other Sanekritists of the 
old school have identified the now known Vikrama Samvat, with 
the era alleged to have been started by Vikramaditya of Ujjyaini 
and have tried to assign to the poet*the first century B.C. But 
epigraphic and other evidences are, so far aa I am aware, against 
this identification, as the original name of this Sarivat era was 
‘Malavabda’ or even Krta era. We do not yet know when the 
original name of the era was changed into Sarivat era. 

As no definite epigraphic evidence about the date of Kālidāsa- 
ia forthcoming, such differences of opinion are quite natural, 
and any attempt to throw fresh light on the problem from a new 
point of view will probably be welcomed by scholars. 

In this chapter we have tried to show that the great poet 
was thoroughly conversant with the "Hindu Siddhüntie (scientific) 
astronomical literature, such refefences being found scattered 
throughout his poefical and dramatical works. ‘These references 
have not been, as we shall see, correctly ipterpreted by his many 


1 Prof. З. Ray's paper, ' Age of Kalidasa,” J./R.4.S., Bengal, 1908. Compare 
also the Allahabad University Studies, Vol. 2, 1926, '' On the Date of Kalidasa '' 


by Chatterjee. 
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commentators including” Maliinátha. The reason is obvious. 
These commentators were primarily rhetoricians and not experts 
in astronomy ; hence they failed to fet at the proper meaning of 
the passages eand thus by their failure in this respest, have only 
* darkened counsel by their words ' in their commentaries, We 
take these references one by one; we shall try to interpret them 
correctly and ascertain their chronological significance, 
(a) The first reference 1s— 
Naksatra-taragraha-samkula-pi jyotismati candramasaiva ratrih 
| . — Raghu, VI, 22 
Here the word ‘tdragraha* is a Hindu astronomical term not 
recognise] by Mallinatha. It means ‘star-like planets,’ viz., 
Mercury, Venus, "Mars, Jupiter and Saturn in contradistinction to 
the Sun and the Moon which possess discs ; the Hindu scientific 
astronomers throughout maintain* this classification (cf. Райса- 
siddhantika, XVIII, 61; the Aryabhatiya, Gola, 48; Modern 
Sürya Siddhinta, VIT, 1, ete.). Here Mallinatha splits up the 
compound word as ‘naksatra’+‘tara’+‘graha’, This sort of 
“interpretation is apparently against the meaning of the poet. 
(b) That Kalidasa was a keen observer of the first visibility 
of crescent is evidenced by— e 
(i) Netraih papus trptimanapnuvadbhir 
Nuvoduyam náthamivausadhindam —Raghu, II, 73. 
(ii) Nidargayimasa visesadráyam 


indium navotthdnamivendumatyai —Raghu, VI, 31. 
* + 


In these*instances we have the expressions which аге 
equivalent to ‘the newly risen lord of the osadhis’ and ‘to newly 
risen moon’. 


(c) We have further in Kialidisa— 

Tisrastri-lokiprathitena simlhamajena marge vasafirusitva 

Tasmidapivartata Kundinggah parvityaye soma ivosnarasmel’ 

А e—Raghu, VII, 33. 

Here the poet says that in Aja's return journey to the city of 
Ayodbya, the prince of Vidarbha (his brother-in-law), unwilling 
to part company of him as it were, accompanied Aja for three 
nights, just as the moon, as if unwilling to part company of the- 


LÀ 
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sun at the conjunction, remains invigible fòr the maximum period 
of three nights and then ‘separates from him. This interpretation 
makes the figure a pürnopamá or a complete. similitude. Hence 
Kelidisa was also an observer of the fact that the moon's 
maximum period of invisibility lasts for three nights. Mallinitha 
here fails to interpret the simile in Kalidasa. 


(d) Again we have the line— 
Esa cirumukhbi, yogataraya yujyate taralavimbaya байт 
м —Kumira, VIII, 73. 

‘This Moon, O lovely one, is getting conjoined with the 

liquid bodied, *'junction-star'" of this night." 

Here we have the two words ‘yogatdra’ and ‘taralavimbaya’; 
the first one means any one of the several ‘stars’ with which 
the moon gets conjoined in her 'sailing' through the sky in the 
course of a sidereal month. Mallhnitha makes a muddle of 
the whole thing when he says that the moon із always 
accompanied by a particular star in all nights (pratyahamyaya 
yujyate вй yogatara). Again the word ‘tarala-vimbayd’ means 
liquid-bodied, and not as Mallinaitha expounds it. А verse of 
the Sürya Siddhanta, as quoted by Bhattotpala (966 A.D.) in 
the commentary on the Brhatsamhad of Varahamihira, runs 
thus :— 

Tejasiin golakah süryo grahirksianyambugolakah 

Prabhivanto Li drsyante siiryarasmivi idipitah 

—Grhatsambita, IV. 


(first cited by Diksita, in his work Bharatiya Jyotihsastra, рг 179). 


‘The sun isa sphere of energy, the planets and stars аге 
spheres of water, they are seen shining by being illumined by 
the rays of the sun.’ 

This evidence shows that the pogt had studied the Surya 
Siddhdnta as known to Bhattotpala, and used the word ‘tdrala- 
vimbaya’ in the strict, Siddhantic sense. 

(e) Another very important astronomicilà passage in Kālidāsa 
is — . 

Agast yacihnadayanát samipaim diguttara bhisvati sannivrtte 

- Ananda£itàinivavüspavrstim himsásrutii haimavatiii sasarja 

—Haghu, XVI, 44. 
. 34—1408В y i 





' 
206 ANCIENT INDIAN CHRONOLOG Y 


or, ‘when the sun neared the solstice (eummer solstice) which was 
the place of Canopus, North caused a flow of ice from a Himi- 
layas, which was like a delig htfully cold shower of rain. 

Here also Mallinatha, owing to ignorance of Stddhantie 
astronomy, fails to interpret the phrase ‘Agastya cihna, which 
cannot but mean the ecliptic place of Canopus. His meaning of 
the phrase is * the southern solstice’ (the winter solstice). The 
poet in the very preceding stanza speaks of the advent of summer 
at the beginning of which the sun had already left the winter 
solstice four months before, ahd was only 60^ distant from the- 
summer solstice, The phrase in question undoubtedly means 
the summer solstice. As to the ,4gastya's (Canopus) ‘polar’ 
longitude and fatitude the astronomical siddhdntas say :— 

In Modern Sirya Siddhánta (VIII, 10) we have ' Agastyo 
Mithunantagah’. ы 

In Pañcasiddhāntikā (XIV, 10) we have ‘Karkatadyat’. 

From the above and other works we learn of Canopus's place as - 


Polar longitude Polar latitude 
Modern Sürya Suldhànta we 90° S 80° 
Pancasiddhüntika (550 A.D.) ... 90* S 75° 20 
Brahmagupta (628 A.D.) eU 87° S 77° 
Lalla (748 A.D.) xa 87° S 80° 


From the above ‘polar’ longitudes of Canopus it appears that 
both Varāha and Kalidasa belonged to the same school of 
Siddhüntic teaching. Tbe date of the earliest form of the 
Modern Smrya Siddhanta is most uncertain. It may even be 
about 560^ A.D. as estimated by Burgess." 2 

Р The poet is almost enamoured of the event of the sun’s 
reaching the summer solstice when the tropical month of Nabhas, «e 
the first of the rainy season, began. The poet says in Raghn, 
EVIL 6:— < Y 

Nabha£carajrgitayjasSih sa lebhe 
nabhastalasyamatanur «anüjam - 
Khyátarn паһһаһёаЬаатауепа namna 
Kantara nabhomisamiva prajinim. 
| If it was recast first into the modern form by Lütadeva (427 Зака year or 
505 A.D.) ая recorded by Alberuni (India, Vol. I, XIV, p. 1), the date may go up to, 
say, about 510 A.D. and not — 
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‘The king (Nala), whose fame was sung by the denizens of the 
sky, vot a son of the sanfe colour as the sky who became known 
by the name of Nabhas and was to his people, ав pleasing as 
the month of Nabhas, the first of the rainy season. ” . 


(4) Kālidāsa has again in Raghu, XI, 36— 


Tau videhanagarinivisinam gar gataviva divah punarvasu 
Manyate-sma pivatim vilocanuih paksmapatamapi 
valicanüm manah. 


‘The princes, Rima and Пакета, as they stood before the 
people of the city of Videha, appeared as charmirg as the two 
stars Castor and Pollux of the naksatra Punarcasu. As they 
drank with their eyes the beautiful forms of the* princes, their 
mind took it a disappointment that their tired eyelids fell 
preventing a continuous vision.” * 

To the poet why the stars Castorand Pollux were so charming, 
was that the sun reached the summer solstice at a place near 
to them, and the bursting of the monsoons took place. In the 
annual course, the star Castor’s place is first reached by 
the sun. We shall not, therefore, be very wrong to assume that 
the poet indicates that the summer solstice of his time lay very 
near to the place of this star. The time when the summer 
solstitial colure passed through it was 546 A.D. It remains yet 
to be examined how far it indicates the date of the poet. 
Enough has been shown to establish, I trust, that Kālidāsa Was 
well trained in the Siddhdntie asironomy of this, time,, was 
himself a keen observer of the heavens and specially of the moon's 
motion amongst the ecliptic stars. We now proceed to consider 
the other time-references in Kalidasa’s works. 


Other Time-Referencesin Kalidasa 


The first of these tume-indications Is derived from the Megha- 
data. The stanzas in Part I, 1-4, say «hat the exiled Yaksa 
addressed the cloud messenger on the first og lust day of Agdadha ; 
* prathama ' and ‘ prasama * are the two variants of the text. 
In the edition of the Meghadita by Hultzsch, the commentator 
Vallabhadeva accepts the reading praséamadivase and discards 
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"a 

the other, and Mallinatha on the other hand accepts the reading 
prathamadivase and rejecis the othe We have to settle 
which is the correct reading. We learn from Part IL, verse 
49, that the Yaksa's period of exile would efd in 
four months more, when Visnu would arise [row his bed 
of the serpent Sesa (‘Sapanto me bhujagasayanadutthite 
Sirnigapanau, $esanmasán gamaya caturo, etc.’). The date 
for this last event being the day of the lith ¢tithi of lunar 
Karttika, four lunations before it was the day of the llth tithi 
of lunar Asadha. Hence the d&y on which the Yaksa is said to 
have addressed the cloud messenger was that of the dlth Liu 
of lunar As@dha. As this day can never be the first or the last 
day of the lunar’ Asidha, and as this day can never fall on the 
first day of soiar Asddha, the real reading of the text is ‘ Prasama- 
divase ' and not * Prathamadivase,’ the month being the solar, 
and never the lunar, Asddha, Thus the day on which the Yaksa 
is made to address the cloud messenger was— 


(1) The day of the 11th tithi of lunar Asadha. 


2) The last day of solar Asadha., 


(3) The day of the summer solstice, as this was the day for the 
bursting of the summer monsoons marked by the first 
appearance of clouds. Неге Kalidasa says * that a huge 
mass of the first-rain clouds hanging from the side of the 
hill looking like a fully developed elephant, burying its 

_ tusks on the hill side,” ‘ meghamaálista-sünum vaprakrida- 
patinata-gaja-prekeaniyain dadaréa, as the poet has it. 
The next day itself was the first day of Nabhas, the first 
month of the rainy season. ‘he poet says that this month 
was imminent or ‘ pratyasanne Nabhasi ' when the Yaksa 
addressed the cloud, With the learired Sanskrit authors, 
the summer solstice day was the true day for the 
bursting of the monsoons. On ,this point cf. the 
Ramayana, 11 “Ch. 63, St. 14-16. 


The poet here in the Meghadita has recorded a notable 
astronomical event of his time. We have already seen that 
he hasindicated the position of the summer solstitial colure 
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. 
as almost passing through the star Castor, that this time 
was about 546 A.D. «Now examfning the period from 541 to 


271 A.D., we find that the fay on which the three conditions 
tabled above were satisfied was :— ы 


The 20th June, 541 A.D., on which, at G.M. Noon or the 
LU jjayini mean time, 5—4 p.in. 


Khandakhady aka Moderns 


True Moon — 220* 1! go 7° 9! 


True Sun = 90° 38" 90° 0' 


Note.—The Khandakhgdyaka is an astronomical compendium 
by Brahmagupta, dated 665 A.D., in which he sets forth the 
ardharatrika system of astronomy as taught by Aryabbata 1. 
Varüha, in bie Siryasiddhanta, has borrowed wholesale from 
Aryabhata I, but without mentioning in any way the source he 
is a borrower from.’ There are indeed only two systems of the 
Hindu Siddhantic astronomy, the ardharatrika and the audayika. 
To the former class belongs also the Modern Surya Siddianta, 
to the other class fall the Aryabhatiya, the Brahmasphuta- 
siddhanta of Brabmagupta (628 A.D.), the Sisyadhivrddhida of 
Lalla (748 A.D.), the Siddhdntasekhara of Sripati and the 
Siddhdntagiromant of Dháskara I. 

Here, according to the Khandakhddyuka, Moon— Sun = 136*25'; 
the eleventh tili was over about nine hours before, i.e., at about 
8 a.m. in the morning, and the first day of Nabhas was the next 

т day, and that this date of June 20, 541 A.D., was ‘the true last 
day of the solar Asddia, ‘The sun's longitude according to the 
a modern constants shows the day as the true day of the summer 
solstice of the year. This reference thus indicates the time of 
Kalidasa as about 541 A.D., whichis not very different from 546 

A.D. obtained before. 

The second of, these time- indications is derived from our poet's 
drama, Abhijadnasakuntala, VII; 91.° Here Kalidasa employs 


! р. С Sengupta, Translation of the Khandakhdadyaka, the introduct ion, Calcutta 
University Press, 1934 A.D. 
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an astronomical simile 4 describe the final union of Dusyanta 
with Sakuntala. The prince thus speaks toMis consort :— 
Priye, Smrtibbinvamohatamaso 
" Distyā pramukhe sthiteei sumukhi ы 
Прага ашке айпа 
Samupagata Rohini yogam. 


“ It is by a piece of good luck, my lovely darling, that you 
stand before me whose gloom of delusion bas been broken by а 
return of memory. ‘This has been, as it were, the star Rohini 
has vot conjoined with the moon ‘at the end of a total eclipse.’ 

So far as we can see, our poet again uses another specially 
noticeable astronomical event of his ime for a simile. А total 
eclipse of the moon happened according to Oppolzer's Cannon,der 
Finsternesse on November 8, 542 A.D., with the middle of the 
eclipse at 17 hours 5 mivutes of G.M.'T. or the Ujjayini mean time 
22 hours 9 minutes: the half durations for the whole eclipse 
and the totality were 112 minutes and 51 minutes respectively. As 
to the magnitude and the balf durations, [ trust, Oppolzer's book is 
correct, although not based on the most up-to-date astronomical 
constants. The authorities for his longitudes were  Leverrier 
and Hansen ; thus the beginnings and ends are not very correct 
as set forth below :— 

On November 8, 542 A.D., at 17 hours: 5 minutes, G.M.T., 
we have— 

Newcomb and Brown Leverrier and Hansen 
Apparent Sun  * ... 228" 28' 49" 228° 28! 46" 
Apparent Moon! ... 48° 16/ 41^! 48° 20/ 8"! 


Thus according to the most up-to-date authorities, 
Mcon~Sun = 12! 8", while according to Oppolzer's authorities 
the same = 2’ 43". The difference of 9 25" "would be gained 
by the moon in 19 minutes morg. Consequently the beginnings, 
the middle and the ends have to be shifted forward by 19 
minutes. The eclipse thus began most conveniently at 8-36 p.m, 
and ended at 0 hour 20 minutes a.m. of the Ujjayini mean time 
on November 9, а! а very favourable time for the observation 


! Corrected by 12 priocipal equations. 








TIME-INDICATIONS IN KALIDASA 271 


of the conjunction of the moon with the star Rohini (Aldebaran), 
an] at this instant—e > 


Apparent moon "- "UAE ,.ae. 49° 81" 107 
Longitude of Rohini (Aldebaran) ‘ai „„„ 49° BO 11" 
Latitude of Rohini (Aldebaran) A SQ. =5° 28/ 17" 


The moon at the end of the eclipse bad almost complete 
equality in longitude with the star Aldebaran or Rohini, as vould 
be estimated by producing the line of the moon's cusps formed 
at the eclipse some time before its end. 


The date of this peculiar lunar eclipse, viz., 8-9 Nov., 542 А.р. 
confirms the dates 516 A.D.and 541 A.D. as obinined before. The 
period in which Kālidāsa in all probability observed these three 
astronomical events, which he*has recorded in his work in his own 
way, runs from 541 to 546 A.D. The events thus tend to place 
Kalidasa in the middle of the sixth century A.D. 


In the previous reference ( from the Meghadtta) we have 
shown before, that in the phrase ' Asddhasya praéamadicase," 
the word 'Asüdha' is to be taken in the sense of the ‘solar’ 
and not of the ‘lunar’ month of gsddha. 


This interpretation makes the date of the poet later “than the 
date of the starting of the Hindu Siddhdntic astronomy. I have 
not as yet come across any mention of solar months in Indian 
epigraphy. That the Hindu siddhdntas date from that epoch at 
which the planetary mean places (or even appaPent places) are 
almost all equal to the tropical mean longitudes as calculated 
from the most modern astronomical constants, is the sole test 
by which it can be ascertained. Aryabhata I indeed makes 
his epoch 3,600 years after the Kali epoch of 3102 B.C., Feb. 17, 
24 hours or February 18, 6 hours ©! Ujjayini mean time. The 
date and hour.we arrive at is— ° 


March 21, 499 A.D., Ujjuyini mean midday. The mean 
longitudes are shown in the following table’ :— 


1 Compare also the Table on page 33. 


." 
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| Ardha- м Mean „гор. Error in 
Plaget ratrika Audayika Mod. 8, | longitudes. Ardba- | Errors in 
system system Siddhàánta Moderns ratrika | Audayikn 


(1) (2) (3) (4)? (5) (6; | * m 








Son e O°. UV o" | o* 0'o*| о" 0°07 | 359" 49° 5"| 4+17°55" | +17 55" 


M oon 280° 48' 0" | 280° 48' 8" | 280° 45° 0" |280* 24°52"; --23' 8" | +00” 8" 





Га, 


| 


L. Apogee | 35* 42'0" | 35° 42' 0" | 34° 56' 19" 


L.A. Node | 352° 12' 0" | 852° 12° 0^ | 348° 20° 07| 352° 2° 06" 4-9 317 | 14” 
35° 24°38"| +IT 29° | 


— = 


Mercury 180* 0'0" 186" OO 198" 7° 48” 








| | 138* 9'51"| —189' 51" +170 0” 

Venus ... | 356" 24° 0” | 356° 24’ 0” | 352° 48° 0"|356* 7'51"| --16' 9" | --16' 9" 

Mars .. | 7*1*-0"| 7°19°07| 9° 48 0"|* 0*52'45"| +127 15” | +19 15" 
| 





Jupiter ... | 186" 0° 0” | 187" 12° O* | 186" 0° 3”) 187° 10° 46" 
| 


Saturn ... | 49°1@ 0" | 49" 13 У | 50" 24% 0"| 48° 91° | 





| 
— 10 47" | +1" 12" 
=50 47“ | 4-50! 47" 


— UU UU 





The mean ‘ planets’ of the ardharáütrika system are the same 
as taught by Varaha in his so-called Süryasiddhaánta. "Тһе date 
of the Modern Sarya Siddhanta as judged by a similar test is 
put at 1091 A.D. by Bentley, which cannot be set aside as un- 
acceptable (Calcutta University reprint of Burgess's translation, 
page 24). The reader may on this point compare Diksita’s work, 
the Bharatiya Jyotihéüstra, page 200, Ist edn., and also my 
article, * Hindu Astronomy ' in the journal Science and Culture 
for June, 1941. 


The planetary position as in cols. (2), (+) and (5) are in 


general agreement, excepting in that of Mercury, where the Р 
error is respectively —3° and +3° nearly in the above two 
systems, The next great difference of +51’ occurs in the mean m 


place of Saturn ; in almost all other cases the Hindu mean places 
(or more correctly Aryabhata’s) are almost the same as calculated 
from the most modern censtanis. Hence there should 
not be any doubt as to fhe date from which the Siddhdntic 
calculations were started—that date must be March 21, 499 A.D. 
The Hindu rule for calculating what is called Ayandmsa, or the 


2 The Moderu Sarya Siddhanta longitudes are for 12 hours 33°6 minutes of 
U. M. Time. « 
- . 
Ра 
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distance of the 1st point of the Hindu sphere from the vernal 
equinox of date, also atcepts this as the date when the two 
points were coincident. There is another Jaje also, viz., 444 of 
Saka era or 522 A.D., called the Bhata year, from which also 
the Ayandáimáa is calculated. Thus we conclude that as Kalidasa 
means the solar month of Asddha in the phrase * Asddhasya 
prasamadivase,’ his date cannot be earlier than 499 A.D., ог 
even 522 A.D. It was from about these dates that the Hindu 
signs of the zodiac were formed and solar months for the different 
signs of the zodiac came to be саїсЛаёей in the Hindu calendar, 
in the form of transits of the sun from one sign of the zodiac 
to the next. m 

- As to the date of Kālidāsa, we have, as set forth above, the 
first time-indication in which he hints that the summer 
solstitial colure of bis time passtd almost straight through the 
star Castor, for which the date has been worked out as 546 A.D. 
Secondly, the astronomical event of the combin.tion of the 
last day of solar Asadha, the day of the llth titht of lunar 
Asédha and the day of the summer solstice falling on the same 
day has given us the date 541 A.D., June 20 Thirdly, the date 
of the total Junar eclipse, which was most favourable for the 
observation of the moon, being conjoined with the star Rohini 
(Aldebaran) at its end, has led to the date Nov. 2—9, 542 A D., 
so closely converging to the preceding dates. All these 
findings finally fix the da'e of the greatest of the Sanskrit 
poets at about the middle of the sixth century A.D. We bave 
also shown that as the date of all the extant Hindu scientific 
siddhántas cannot be earlier than 499 A.D., March 21, and 
that it may even be later than 522 A.D., the date of Kalidasa 
cannot but be about 541-546 A.D.,as he uses the phrase 
‘Asadhasya prasamAdicase, which fannot but mean the last 
date of tbe solar month of Asidha. Even by the learned 
ancients such an i expression, indicating the use ofa solar month, 
was not porsible before the time of Aryabhata I, so far as I have 
come to learn from my study of Hindi astronomy for more 
than three decades. Before 499 A.D. this science was in the 
amorphous state. The Jyotisa Vedathga calendar has а tradition 

35—1408n . 
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that the five-yearly Vedic calendar was started from about 
1400 B.C., but we have evidence to slffw that this calculation 
was never extended beyond five years. The late Mr. 8 Be 
Diksita, in bis Bháratiya Jyotihsástra, page 125, bas qWoted a 
verse from the Mahdbhdrata, Sánti, Ch. 301, 46-47, іп which 
we find tbat the calendar-makers or the wise men found ' omitted 
years, months, half lunations and even days ' in trying to follow 
the five-yearly luni-solar cycle. It isa pity that nothing is on 
record to show when агоғе occasions for such adjustments 
being made and how these wise men failed to find the 19 years 
or the 141 years as the more correct luni-solar cycles by these 
processes. То these calculations there was no use of the signs 
of the zodiac sod of no other planets except the sun and the 
moon. When Kilidisa uses the solar month, we have an indica- 
tion of the existence of сне state of Hindu astronomy 





The same 
referred s 
ur » the M. V. KlLlapda- | Cor- | Summer 
Date. of the * Equinox ail pee kbádyaka,| rent | Solstice 
Moderns arch 91 | Moon | tithi on 








499 A.D. 
168 A ————} "was 5° 4° P raorir] | The Oth 
June 23 of so'ar 
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302 А. D. * 3° 2*27752"|3* 3" a3 1 » „ he 3d 


June 23 Li » | of solar 











TIME. INDICATIONS IN KALIDASA 275 


of the time of Aryabhata I, which dates*from March 21, 
400 A.D, e 


For finally settling this point, there should be forthcoming 
epigraphic evidence as to the use of the solar months by the 
learned Indians before the time of Aryabhatal. So far as I 
have reen, I have not come across any earlier use of solar 
E] montbs in any epigraphic statements: the dates are invariably 

stated in terms of the lunar months alone. If we want to 
explore the possibilities of a repetition of the Meghadita artro- 
uomical event in the period from 188 A.D.—541 A.D., we find 
that the only previous date for its occurrence was 484 A.D., as the 
above calculations will show : 

We refer the tropical longitudes of the sun to the mean 
vernal equinox of March 21, 499 A.D., as this was the true 
date from which the Hindu Siddhántic calculations are really 
started and the mean vernal equinox of the date is the true first 
point of the Hindu sphere. 

It apears from the above calculations that the date 541 A.D., 
June 20, may be raised by the short interval of 57 years to the 
date 484 A.D., June 20, from a pure astronomical finding taken 
singly. ‘There are, however, at pgesent no good reasons even 
for this small shifting of the date already arrived at, as explained 
already. It becomes quite inadmissible on a coneideration of 
our last reference in the same way. 

In the list of total eclipses of the moon visible in India and 
happening near the star Aldebaran as given im — Oppolzer's 

. Cannon der Finsternesse during the period from* 400 A.D. to 

600 A.D., we have only the following — 






















ы 
| Middte of Hail duration lor! Half duration 
Date + | Eclipse G.M.J. | whole eclipse | Гог totality 
159 A.D., October 27° , Lage See шеш | юш». 
477 A.D., November 6 . | 9B bre, 21 wins. * 101 mins. 50 mins. 
542 A.D.. November В s | M bre. 5mins. *112 mins. 51 mina. 
‘As to the eclipse of date October 27, 459 A.D., there cannot 
| > һе апу conjunction of the moon with tbe star Rohini (Aldebaran) 
habi: 


— a | 
NM ! 
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at its end, as both the date an] the hour are unfavourable. As 
regards the eclipse of November.6, 477 A.D., it would end, 
according to Oppolzers Cannon, in the next day at the Ujjayini 
mean time 6 hours 16 minutes. But as his authority for the 
longitude of the moon was Hansen, the end of the eclipse 
would have to bs shifted forward by 23 minutes. Hence the 
end of the eclipse would be at 6 hours 39 minutes of the -Ojjayini 
mean time. The sunrise works out as 5 hours 27 minutes of 
U. M. time, , the eclipse. did not end before the sunrise on 
the day in — Kālidāsa could not possibly mean this 
eclipse in his simile in the Sakuntalàá. 


The peculiar, lunar eclipse on 8—9 November, 542 A.D., and 
the sun's turning south on June 20, 541 A.D., taken together 
thus fixes the date of Kalidisg about the middle of the sixth 
century A.D., and this leads to the conclusion that the great 
poet and the astronomer Varüha were contemporary. We have 
also pointed out already tbat Kálidása indicates that the summer 
solstitial colure of his time passed through the star Castor for 
which the date becomes 546 A.D. 


As to Varaha's date, we know that he flourished about 
550 A.D., as be mentions” Aryabhata І (499 A.D.) by name 
and is himself mentioned by Brahmagupta (628 A.D.). Amaraja, 
the commentator of the JKhandakhádgaka of Brahmagupta, | 
says tbat ХАНЕ died in 587 A.D. Hence the two of the 
‘nine gems’ of the tradition may be contemporary, but that 
they ali belonged to the court of the King Vikramaditya may 
be wholly wrong. 
As far as I have been able to ascertain, the verse which 
records the tradition, viz, :— 
Dhanvantari-Ksapanakümarasiinghadariku- 
Vetalabhatta-Gha{akarpara-Kalida sah, 
Khyàüto Varaihathihire nrpateh sabhayam 
Ratnáni vai Vararuci-r-nava Vikramasya, 


oceurs first of all in the last chapter of the astroiogical work 
named the J унамай by another Kdliddsa, who was an. 


2 
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astrologer—whore date cannot but be about 1248 A D. from the 
following considerations :— 

In this work in the last chapter the author says that the 
epoch of his work is placed at 3,068 years of Kali elapsed, t.e., 
34 B.C. This cannot be the date of the author, as it is only 
the date from which the calcuiations are started. His rule for 
finding the distance of the origin of the Hindu sphere from the 
vernal équinox shows tbat this was zero at 445 of the бака year 
elapsed, or 523 A.D. This also cannot be the date of this 
astrologer Kalidasa. If we examine his rules for finding when 
the sun and the moon would have numerically equal declinations 
except near about conjuactions and oppositions, this yields the 
result that at tne time of this astrologer, the distance of the 
origin of the Hindu sphere from the vernal equinox was about 
12°. ‘This makes his date about 1243 A.D. This was also the 
finding of the late MM. Sudbikara Dvivedi in his Sanskr.t 
work named Ganaka Tarangini, page 46. This author can never 
be the same person as the greatest Sanskrit poet bearing the 
same name. As to the last chapter of this astrological work 
Pandit Dvivedi has said :— ! | 

v 

Ayamantimadhyayo sranthukrtà —jagad-vancanayaü svayarm 
viracito và kenacid itibisinabhijitena praksipta iti nibhsarmnsayam 
ayanáméánayana-krüntisàmyasadhanair granthasthair vibhàti. 


‘This last chapter is either written by the author himself 
in order to deceive the world or that it was interpolated by a 
person who was ignorant of history: a conclusion which follows - 
as a necessary corollary to the rules given in the body of the 
work for finding the distance of the origin of the Hindu sphere 
from the vernal equinox of date, and for finding the numerical 
equality in declination of the sum and the mroon excepting near 
about conjunctions and oppositions." а 

Thus any statement of the Vikramaditya tradition, if found 
only in the last chapter of this astrological work, cannot be taken 
as correct. The King Vikramaditya may be a mere invention. 
The moot point here is to explore earlier and more reliable 
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authors before tlfis tradition.may be accepted as true. Some 
of the * nine gems," however, may have been contemporary. 

Then again the hypothesis that tbe ‘ Vikrama ' era of having 
been started from 57 or 58 B.C. is also of very questionable 
nature, as its original name was perhaps not * Vikrama’ era 
but ‘ Màlava' or Krta' era. The reader is here referred to 
Chapter XXIV, pages 242-43. 

From the facts stated above we may take it that the old name 
of the era in question was the Vikrama era. The traditional 
king Vikramaditya of Ujjayint is in all probability a mythicai 
person. He cannot be identified with any of the Gupta emperors 
who assumed the title of Vikramdditya. The now-known 
Saravat era can also have nothing to do with the time of 
Kalidasa. 

As to the date of Kalidasa, so far as we can reasonably 
deduce from the astronomical data in his works, it comes out 
as about 541-546 A.D., or about the middie of the sixth century 
A.D., and that he is a contemporary of Varahamihira. So far 
as I have seen, the finding in this paper would not go against 
any epigraphic evidence as discovered up to date. 
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EPILOGUE 


The book has come to its end but it is felt necessary to make 
some concluding remarks for its future critics in respect of 
certain points. 

First of all, as to Section I treating of the Date of the 
Bhürata Battle, it may be put*forward that the Mahabharata 
is only a great poem and as such, data derived from it cannot 
forin any basis for finding the Date of the Bharata Battle. It may 
also be suggested that the Purdnas should more фгорегіу be used 
for the purpose. In reply to this it may be said that (1) the 
necessary astronomical data caif be found only from the Maha- 
bhürata and from no other source. ‘2) In the Garga Samhita 
(not yet published) there have been found more than one state- 
ment which say or indicate that the Bharata Battle was fought 
at the junction of the Kali and Dedpara Yugas. Bhattotpala has 
quoted in his commentary on the Brhatsamlitd, XIIL, З' a verse 
which runs thus :— 


efegrarandt q баата farte i 
цаа ueneno яатаї Wet чат: | 
“At the junction of the Kali and Dedpara ages, the seven [sts 
were in the naksatra Maghà ; they, faithful to their austerities, 
were the protectors of the peoples.” " | i 
Again in the Garga Samhita it is also said ? that the Мала- 
bharata heroes were living at the end of the Dedpara age. This 
~ *'junction'' of Kali and Dvāpara has been shown in pp. 
35-42, as at January 10, 2454 B.C. The year in this Maha- 
bhdrata cum Purana Kaliyuga had the Winter Solstitial reckon- 
ing, in contradistinction to Aryabbata’s vernal equinoctial years. 
The date of the “Bharata Battle, as getermined at 2449 B.C., 
is exactly one luni-solar cycle of five years’ iater than the 
Dvapara-Kali junction year of 2454 B.C. This isa corroboration 
1 Loe cit., page 15. 
а R.A.S. Bengal, Manuscript, I. D. 20 (Fort Will. Coll.), Folio 102, 2. 
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of our finding from the Garga Samhita, which cannot be only a 
"poeu'' like the Mahdbhdrata? - 

The Purauntc évidences as to thé Date of the Bhirata Battle 
are all incompl@te and faulty as shown in Chapter III. е 


The Mahābhārata and the Purdnas belong to the same class 
of literature called Jaya or tales of victory. The following 
extracts from the Mahabharata will bear this out :— 

(а) zara а aera aan qeu A - 
жа айт anaa CIS qus us 
© & c 2 
gama- qang fafia я uai 
ap en мета fafad леч аң usau 
Adi, 1, 61 & 63. 
(p) gaeaf чеп geds eurem à 
gà AAT TEM APA TAT | 
: sra nAn заеду Габаг uou 
Adi, 62, 20. 

From the first extract we learn that the Mahābhārata contains 
the beginnings of the Puranas and I/tihdsas (history). In the 
Mahabharata we find that only the Vayu and Matsya Purdnas 
are mentioned by name. The second extract says positively that 
the Mahābhārata itself is a Jaya.or a tale of victory, and it is 
the earliest of this class of litera'ure. The Purdnas are extremely 
faulty in their dynastic lists and the summarisers who state the 
interval «between the birth of Pariksit and the accession of Maha- 
padma Nanda are hopelessly unreliable. The Mahābhārata as 
a basis for finding the Date of the Bhirata Battle has been shown 
as far superior to the Puránas. 

Last of all, it may be urged that Bhisma as a hero in the great 
fight is an impossibility—that lis lying on the bt] of arrows for 
58 nights before expiry in agticipation of the day following the 
winter solstice is a solar myth. The crthodom Indian view is 
ranged against this allegation. If we agree that this was a myth, 
we should not lose sight of the fact that the real necessity „for 


creating it lay in correctly finding the begining of the year One 


of the Judhisthira era, of which zero year was the year of the 
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great battle. Hence even accepting the character of Bhisma 
in the fight as а solar anyth, the Date of the Bliirata Battle as 
found remains valid. In antient times the first day of the 
year was the day following the winter solsticé. Evenenow Christ's 
birth-day is observed on the 25th December. In the first century 
B.C. the 24th December was the winter solstice day, and 
the 25th December, was the first day of the  sun's 
northerly course, or the birth of Christ was synchronous with 
the birth of the year. In both cases the myths may also have 
been created round these great personages on the basis that 
a certain great astronomical event such as the beginning of the 
year coincided with their birth or death. 

In Section II on Vedit Antiquity, the heliacal rising of 
different stars in different seasons has been used as a basis for the 
determination -of tir e. In all these cases the depression of the sun 
below the horizon, at the time of the heliacal rising of stars, has 
been uniformly taken at 18°. In the case of the bright stars, 
c.q., Sirius, Regulus. ete., the sun's depression should bave been 
taken less than this amount. In this connection we would say 
that we do not know how far accurate were the observers of those 
days of hoary antiquity as to the heliacal risings of stars. We do 
not also know how far the horizon Was clear in different seasons 
at Kuruksetra, the assumed centre of Vedic culture, for such 
observations and what was the. necessary or accepted altitude of 
the star above the horizon in the several cases. In certain case 
we have admitted possible lowering of the date by a few centuries. 
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SOME OPINIONS ON THE RESEARCHES EMBODIED 
IN THE PRESENT WORK 


A 


(Extract from ** Nature," Janudry 6, 1940, Vol. 145, No. 3662, 
pp. 38-39) 


"SOME INDIAN ORIGINS IN THE LIGHT OF АВТВО- 
NOMICAL EVIDENCE 


Among recent communications to the Royal Asiatic Society 
of Bengal, several dealing with details of a technical character 
in palaeographical and historical studies bear upon points of 
interest and importance in the archaeological investigation of 
the origin and development of Indian civilization.’ 
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` Conclusions of a more surprising character, based om astro- 
nomical evidence, have been formulated by P. C. Sengupta 
in a series of papers discussing chronological and other problems 


^n early Indian history. The first of tbese deals with the 


date of the Bharata battle, the great conflict which forms 
the central incide&it of that great, monument of early Indian 
literature, the Mahabharata. The date for this battle, as 
usually accounted eis indicated by three lines of traditional 
evidence at 3102-3101 B.C. ‘The author, on an examination 
of one of these traditions, the evidence Of the Yudhishthira era, 
has shown that the astronomical references justify the inference 


| a J. Б. Asiatic Soc., Bengal, Letters &, 3 (1938), issued September, 1939. 
СІ. Chapters 11, 11, ХІІІ, IV and V of the present grork. 
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that the great battle took place in 2449 B.C, He now turns to 
examine the remaining two traditions, the Aryabhata and the 
Puranic {гади оп». 


The calculation. depends upon the dating of the Kaliyuga, 
which the Mahabharata states had just begun and to which the 
date February, 3102 B.C. is assigned. It cannot, however. be 
reconciled with the astronomical Kaliyuga, and is shown to be 
based upon an astronomical calculation in which conditions are 
correct only for A.D. 499, when the Hindu scientific Siddhantas 
came into being. It depends upon an incorrect assumption of the 
position of the solstices of Pandava times and an incorrect annual 
rate of the precession of the equinoxes. A corrected back calcula- 
tion from conditions in the heavens corresponding to those 
recorded in the Mahabharata, thet is conditions in the period 
February 1924-35, gives a date January 10, 2454 B.C. as the 
beginning of this Kaliyuga era, and 2449 B.C. as the year of 
the battle. 


This leads to futher inquiry as to observation of the soistices 
in successive ages. This was determined by the phases of the 
moon in the month of Magha, a lunar month of which the 
beginning at the present time may be from January 15 to 
February 11. In the calendar of the Vedic Hindus, tbis month 
started the five-year cycle which began ** when the tun, the 
moon and the Dhanisthas (Delphinis) cross the heavens together ; 
it is the beginning of the Yuga, of the month of Magha or Tapas, 
of the light half and of the sun's northerly course." From the œ 
astronomical conjunctions to which reference is made in the 
Mahabharata, it would appear that this reckoning was started we 
(traditionally by Brahma) at about 3050 B.C. 


There are three peculiarities of this month: 


(1) it began with a new-moon near leelphinis ; (2) the 
full-moon was near Regutus ; (3) the last quarter was conjoined 
with Antares. Such & month did not come every year, but it 
was the standard month of Magba. In our own times, it occurred 
in 1924 during February 5— March 5, a year which for the purpose 
of this investigation is m as the gauge year. 
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References in die с and other works directly state 
or indicate the winter solstiee of successive Vedic periods. From 
thesg astronomical references fixing the 'positiore of the moon in 
relation to the winter solstice and the beginning of the month of 
Magha, a matter of ritual importance in connection with the 
year-long and other sacrifices, it has been possible to бх by 
calculation back from the -corresponding conditions in recent 
years a series of dates beginning with 3550 B.C., the earliest 
date of the age of the Brahmagas, and covering a period of 1450 
years with a possible error of 400 years. It was thus during this 
period that the Brahmanic literature developed. 


Next is considered Madhu-vidyà or the*"science of Spring, 
which as here interpreted is really the knowledge of the celestial 
signal for the coming of spring, addressed to the Aévins, who are 
identified with a and 8 Arietis, the prominent stars in the 
A&vini cluster. The three stars, a, B and y Arietis, form a 
consteliation which is likened to the head of a horse. The 
A&vins are spoken of in several passages of the Rigveda as riding 
in the heavens in their triangular, three-wheeled, and spring- 


bearing cbariot. 
.* 


From certain references it would seem that when the car of 
the Aávins first becomes visible at dawn, spring began at some 
piace in tbe latitude of Kuruksetra in the Punjab. The jealously 
guarded Madhu-vidya or ** science of Spring " was thus nothing 
but knowledge of tbe celestial signal of the adtent of Spring— 
the heliacal rising of a, 8 and y Arietis. 


By astronomical badddiation it can be shown that this event 
at the latitude mentioned took place at, say 4000 B.C. Hence it 
is beyond question that the Vedic Hindus could find accurately 
the beginning of winter, spring and all seasons of the year. 


The earliest @pigraphic — et Vedic chronology froin 
cuneiform inscriptions referring to Indra and other gods of the 
horse riding Kharri or Mitanni dates from about 1400 B.C. In 
the absence of further epigraphic evidence, it is pointed out, this 
definite finding of the astronomical evidence derived from the 
literature as to the antiquity and chronology of the Vedas must 
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be allowed to stand. It establishes, it ir» maintained, that the 
civilization of the Vedic Hindus vas earlier than that of the 
Indus Valley а еуійепсей by the remains at Mahenjo-daro, * 


Finally, in ‘“ When Indra became Maghavan,'" Mr. Sen- 
gupta turns to the relation of the Vedic god Indra, the “ shedder 
of rain and “* wielder of the thunderbolt," to the summer 
solstice. ‘The references to this god in the Rigveda, when divested 
of all allegory, suggest that he is the god of the summer solstice, 
while the clouds as represented by a demon are unwilling to 
yield up their watery store until assailed by the thunderbolt 
hurled by the god. | 


The monsoons which bring the rains usually burst about June 
22, and there is usually a drought which lasts for about a month 
before the monsoon comes. The démon osna (drought is killed 
‚ Ьу Indra. The fight with Vritra or Ahi, the cloud demon, is thus 
an annual affair which takes place when the sun enters the 
summer solstice, Indra withdrawing his raingiving (or annual) 
bow with the coming of autumn. x 


When did Indra become the slayer of Vritra? The answer 
given by the Rigveda is whem Indra by the rising of Maghas 
became Maghavan. Maghas to us must be the constellation 
Maghas consisting of а, y, y, i, и, and є Leonis, at the heliacal 
rising of which the sun reached the summer solstice at the latitude 
of Kuruksetra (lat. 30. №.) This it is shown must have happened 
in 4170 B.C." е 


B 
‘Sky and Telescope, Vol. I. No. 5., March, 1942. 


Harvard College Observatory , Cambridge, Mass. 
Page 10. News and Notes. 


“ ECLIPSE OF JULY 26, 3928 B.C.'^ 


Astronomy bas come to the aid of the historian in determining 
the time of the earliest known Aryan colonisation in India. 
According to P. C, Sengupta (Journal of the Royal Asiatic Society 


1 Cf. Chapter IX of the present work, 
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of Bengal for August, 1941), this began about 3900 B.C. А solar 
eclipse, described in the Rigveda, had been observed by Atri, one 
of the earliest settlers in the northern Punjab. From various 
historieal and etymological considerations, Sengupta deduces that 
the eclipse occurred between the years 4000 and 2400 B.C. He 
then lists five other conditions that must be satisfied in the 
determination of the actual date. 

It must have been a central eclipse, taking place on the day 
of the Summer Solstice or the followingday. It must haye ended 
during the fourth quarter of the day at meridian of Kuruksetra. 
It was observed from a cave at the foot of a snowcapped peak, 
either the Himalayas or the Karakoram range. Finally, at the 
placé where Atri was, the @clipse did dot reach tetality. 

Among the 22 central solar eclipses that occurred near the 
Summer Sglstice witbin the givem time interval, there is one and 
only one that fulfils all of the required conditions inferred from 
the Rigveda. That one occurred on July 26, 3928 B.C. (Julian 
Calendar). 

Sengupta's painstaking researches thus place the date of the 
first settlement of Aryans in India earlier than previous investi- 
gators believed. To most Americans, whose ancestry can be 
traced but a few hundred years, obfervations made at so early an 
epoch might appear to have a purely mythological value. It 15 a 
source of satisfaction to find that they conform with astro- 
nomically predictable facts.'' 





A LETTER, DATED 25.6.'48 FROM 
Mn. M. М. Мазор, PRIVATE New Юк, 
SECRETARY то EDUCATION The 25th June, 1948. 
MINISTER, INDIA RE: ANCIENT e 
INDIAN CHRONOLOGY. 


Dear Sin, ^ 


This isin continustion of my letter, dated the 22n4 of June, 1948, Maulana 
Saheb has now glanced through the book, '" ANCIENT INDIAN CHRONOLOGY," 
by Mr. P. C. Ben Gupta. Maulans Saheb bas already read some articles by 

г. Sen Gupte on the subject of Ancient Indian Chronology which some time 
back appeared in the Journal of the Royal Asiatic Society, l. nq that 
he bas seen the book for the first time and greatly appreciates the reseca work 
which has enabled the author to fix the Mahabharat and Vedic periods. In the 
opinion of Maulana Saheb tbe present work has opened way for further researches 
on this subject. He thinks that after Mr. Tiiak, Mr. Sen Gopts's is the second 
effort of research into the Vedic period by means of astronomical study and the 
Calcutta University bas, indeed, rendered a valuable service to sil those who want 
to study the Indian History, by publishing the above book. Maulana Sabeb bopes 
that Mr. Sen Gupta will continue the ble work of research which be has so 
successfully started. 


The Registrar, Yours faithfully, 
University of Calcutta, M. N. MASUD 
Senate House, Calcutta | 
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" ROYAL OnSERVATORY, 
ө Ganexwicn, S.E. 10, 
я Sth April, 1948. 
Reve Q5.1 a 


Your Rer. Pon. 039/47. 


THe REGISTRAR, . 
CALCUTTA UNIVERSITY, 
CALCUTTA, IMDIA. 


zo Dean Sie, 


I have read with much interest the copy of Ancient Indian Chronology by 
Professor P. C. Sengupta which accompanied your letter of the 9th February. 
The subject of early Indian Chronology is one with which I have little fami- 
liarity and I have no knowledge of The e мах Nevertheless, I cannot fail 
to be impressed by the scholarship shown by Professor Sengupta and by the 
skill with which he has interpreted the astronomical references in the early 
ritings. It i» very appropriate that such a work should have been published 
by the Calcutta University Ios. 
+ I shall be glad to have the volume for my library “nd for future reference 
on matters concerning early Indian Chronology. b. 


Yours faithfully, 
e . H. SPENCER JONES, 


Astronemer Royal. 


VEDIC DATES : 


Ancient Indian Chronology. By Prabodhchandra Sengupta. (University of 

Calcutta, Ка. 15.) 

This book is the result of research under the ices of Calcutta University. 
The Vedas and post-vedic classical literature are full of astronomical references 
which, stripped of allegory and anecdote, throw light on the remote origins of 
| Eastern thought and civilization, Prof. Sengupta's approach is scientific; he 

uses spherical mathematics to separate fact from legend, tradition from his- 
torical evidence. Naturally, his methods demand from readers more than a 

nodding acquaintance with both the classics and astronomy. 
т" From the astronomical data in the Mahabharata and examination of the 
ee traditions connected with it, the author fixes the date of the Bharata battle at 
2449 B.C.. which contradicts the Aryabhata tradition. He decla that the 
в. Vedic Hindus lived in India, and Kurukshetra was the centre of Vedic culture. 
Other conclusions are that the earliest known Aryan colonyation of India began 
 — -— - abont 3900 B.C., the Sanskrit literature known as the Brahmanas began to be 

ЕЗ formed about 3550 B.C., the Gupta and the Valabhi eras аге (Һе same, 319 A.D. 

. 7 the zero year; and there are many other assertions, viz., the fixing of Sri 

$ - И Ан birthday (July 21, 2501 B.C.), or the date of Kalidas (541-46 A.D.). 

— or І Statesman, March 7, 1948. 
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* 
Ancient Indian Chronology. Ву  Frabodhchandra Sengupta. (University of 
Calcutta), Ke. 15. . 


In this book, the problem of Ancient Indian Chrdhology hae been dealt with 
according*to methods that are solely astronomical and thus necessarily scientific. 
The book is divided into four sections, riz,, (1) *'The date of the Bharatta battle; 
(2) Vedic antiquity; (3) Brahmana Chronology and (4) The Indian Eras. — 

In sectión 1, the author finds the dete of the Bharata battle as the year [4 
2 B.C. He bases his finding on certain lunisolar phenomena described in the 
battle books of the Mahabharata, The astronomical calculations carried out by 
the writer has shown that in the year 2440 R.C., all the phenomena described 
did actually take place. This finding about the wear of the Bharata battle is 
confirmed by the Vriddha Garga tradition about the Yudhishthira era, and also 
bv the calculation of the planetary itions on certain dates in the year 2449 B.C., 
and the calculated date of Yudbishthira’s consecration for the Asvamedha sacrifice. 
The beginning of the Kali Yuga as referred to in the Mahabharata and the 
Puranas, has been ascertained to be 2454 B.C. 

. "The Vedic antiquity has been dealt with in the section 2. The superior 
Eam to the culture of the Vedic Hindus is shown to be about 4000 B.C. 


"x 





Examination of the data relatinf to certain astronomical, phenomena in the 

Vedüs has shown that these events took place about the years 3500, " А 

! 9934. and 2454 B.C. The date of Vamadeva has been estimated to be 2444 B.C., 
and that of Dirghatamas and the King Bharata of the lunar race, 2925 B.C. 

The sectiat З déals with the dates of the Brahmanas or the Vedic ritual 

" literature. The Brahmana period extends from that of the 'Tandya and the 

Jaiminiya Brahmanas, ^" circa " 1625 B.C., to the Maitri Upanishad and the 

Vedanga in 1800 and 1400 B.C., and Baudhyana Srauta Sutra, Satapatha and 

Taittiriva Brahmanas in about 900 and 760 В.С. The time indications in the 

Каѓіуауапа and Apastamba Srauta Sutras correspond to about 625 B.C. 

Some of the Indian eras have been investigated in the section 4. On 
consideration of the eclipses mentioned in the Samyutta Nikaya, it has been 
found that Gautama Bnddha died about 554 B.C., from which year the Nirvana 
era is reckoned according to the tradition amongst the Buddhists in Ceylon and 

f Burma. The zero vear of the Gupta ега has been determined to be 310° or 

| 219-90 AD. In the last chapter the author Investigates the date of Kalidasa 
i : I! hus been shown that the great poet lived'about the vear 550 A.D. „а 

"The book under review contains some original astronomical methods that are 


| applicable to the chronology of ancient events. The applicatior these methods 
Я by the author to Ancient Indian Chronology has thrown a flood of licht on the 
P relatively unknown prehistoric and early historie periods.of Hindn civilisation. 


As а research work it will compare favourably with those of J Пак and 
c  -Dikshit. The author has done ungrudging labour entailed in es rating his 

fiindings. - “researches in the present work bave heen езеро. This 
‚ Srypplication will be of great help to future research students in this line. 


Tindusthan Standard, July 25, 1945, 


This is a unique publication of outstanding merit as pomi “Tak and 








Г 
е 
a 
è 
“г 
` ^» * 
4 
a 
к ~ 2 
Б " e 
 SCUP—1408B—17-8-48. j 
| Ф м 3 : 


Paor Lang 
R Footnote, 1. 5 
16 9 
17 27 
19 Footnote, 1. 3 
24 2 
al Тае cols. 5 and 7 
41 Footnote, 1. 6 
45 am Ug 
51 25 * 
64 Footnote, 1. 4 
71 * 1. 1 
71 РОК: іє 
Al 25 
84 12 
Ri Footnote, 1. 7 
85 v. 1.3 
RR 14 
08 14 
112 17 
125, 126 18 and 17 
125,127 19 4nd 18 
145 Footnote, 1. 2 
154 Sanskrit 
ы 154 Т 
158 Footnote, |. 14 
172 27 
" 204 Table, б 
x 210 E s 
> f^ 8 
210 21 
211 13 
214 17 ^ 
А J 
A 
` - | 
" 37—1408B 
c 
5... 
has uu - 
| E 5 ы 77 





ERRATA 


Fon 

araisa 

160 x 4 

120° 28° 36" 
1938 

date 
sagitter 
inaa 
Epigraphia 


aaa 


at 
as have 


upper 
ама 
end 
Pegasi 
930 
19347 (М +5) 
41” (М – 5) 
"mw 
«пат 
aa 
heir 
Solsticta! 
— 186 
T 756 A.D. 
— hr. 
762 A.D. 
996 A.D. 


` fener, 


Heap 


ase 

160 x 3 

102° 28° 36” 
1939 

data 
sagttar 
imaa 
Epigraphica 
aaa м 


ка! 
genta: 
of 
as to have 
amaa 
ныч] 
and 
Pegast 
93 


19541" ==, М + 3) 


41°=>(M—S) 
yv ; 
FIRI 
асыя 
their 
Solstitial 
—B85 > 
—756 A.D. 
Ty, 0 br. 
= 7#2 A.D 
— 006 A. 
zie 


> 


„Ф 


